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(54) Uy^57*-fl**y:/:7**tt»J»uaJ* 



(57) [gift] 

[PHI ^-/i^bi/y^&^iao^&SS^ 
Mzm^Z. jK'J v-?gMS:^W-rS^r-v 77*7 >r yU*T 



(2) H2 003-57828 (P2003-5A) 



PXhcoK-jUZG-t&WfclzUiSA h SrttSLU V7v 

««t s u x wmm * wz-r h tz 

s > <nm@tfc) / twmmm (ma%) n^t) x 

2 5nm.%Xm%. l~80mPas 

%m i izimco*c-r -vt? a ivttmwmM. 
[ mtm 3 ] ±mx y 500 

-30000 SW*3g 1 Xtilf*« 2 fciBttso^ * 
[»**4] iEsKUv-sa&SBI^O. 1-3 0 

a> 1 sjcistt^-*- 777 < ivw&imtiLm. 

( s ) ifi±Wig&X2 ossxcLt* 

&tt hvyxfohmam 1 tjwm&ha nw-rtuy 1 m 
ci»*«6 ] jk y v-<7)*-7xe^a*j; 0 1 o-cm 

±WV^**f SMK ( s ) imm*x2 0Si% 

*» l *fciE»«o*-r •/ 77 < /MWJ&ffiJ&BJ. 
[W**7] (s) 14 5-2 2 0 XTC 

*6I«*S 1 7Mfit#JI6<7)Vvfft*> 1 fcfciafco* * 
•v77-</l/«Mft. 

[ M&B 8 ] ( s ) #?LB?7f-/P . 7otV^ 
y 3-^ty7f^x-f^K 7nti/y/'j3-/« 
y^f-^x— x/i^T-fer— K ^yu^-ify y, yx 

area 1 ash** 7 <ov 1 mztm<n 

Jf> -y 77 4 )V>ttB\m&M. 

im&9\ ^yv-*>Tie^(i) : 

\ OH / ■ 

•r. ) xmti&m*)&LmtiLZ'j>-%<ti>m-m>co 
xh h wm 1 nmnsm 8 1 mtztsam^-e 

[is*aio3 ^y^-a*. 3« ( 1 ) wiftosLma 



imsmi 1 ] * (2) : 

Cft2] 




ft i. # ! J p - tr-rt' 7 x y -tvxh h wm 1 

^ft*3S8 <7)V vf *t*> 1 JHfcKttoWf-v «y 77 •* 
2] ^y-7-*^ 3U3) : 

Ctt3 3 

\ OH /» 

■e^ixs^y p - b'x;i^7 x.;->w)$mttMxhz> 
m&m 1 Jbmmsm8 <r>\ vm* 1 fltciass^^-^ -y 7 

[B««l 3] ilf'JV-^ * (4) : 
Ut4] 




( natfrntt^Eyv-HOiSUflBMlfflRafcO^ 
^^yv-^OiSL^it^^Sr^L. nfcmcDftSrl 
fc-TS. ntiO. 2~1. 0,*>Om«i:0. 0~0. 8 
*C*6. ) P - b'-;l^7 xZ-^i 

t co&n&foxhmm i ^is^JBscov'.-fft^ 1 
attem^^-v 777 immmsmn. 

[IIWW14 3 «KU-7-3&», ^ (5) : 
C^5 3 

- 

b^h. niiO. 2—1. 0, A'OmliO. 0 — 0. 8 
T'S>2». ) t«§KI»p-t'^7xy-;L'i^^^'J 

;n$y ^^^*a^T-j)i»ft*^ i JhWftimso)^ 



(3) HS2 003-57828 (P2 0 0 3-5H8A) 



[M**l 5] #yv-#, * (6) : 
[fc6] 




t-th. n(i0. 2—1. 0. **Orali0. 0-0. 8 
■C* * . ) "C*S tl&p- V-JVy xS-JUb*f?V 
;M» 2 - b H nap ^xf-A^>ft«^«rc* 4 MSB 1 ft 

[ItSai 6] iKUV-**, * (7) : 
Hfc7] 




i:-f6. nl£0. 2~1. 0. *>-?m«0. 0-0. 8 

my^ivngmswx'bhmm 1 ^MW*^8^v^-r 
^ i «tsE«o4f -v 77-7 < ivmw&sm. 
i mm 17] <p * >/ t-7 ^ /i^j&fifiRtja*. * u 

8^***^*1*^1 ftSWBIl 6*>vv«u&»i 

mm. 1 8 j mm 1 ftM»*JB i 7 1 
mz%m<r>* * •/ ry < ivttmmmm^wisLi.izme 

izm^z** yry 4 frttntimitm. 

[M*JS19] TIE (A) IB. (B)XSAtf 
(Olg: 

(a) xm-. &z/m.m'mZtL&TX'<7 hjttfm 

9f£fflK±K¥fflft$ft£ft«a*^j£-r£>Xg, 

(B)ii: us^sa* maw-axe, 

(c > xm ■. fS3t, ai/x^^-raxa, * 

[W*«2 0] ( A ) XMX*ffifii~& 'v7y 41V 

mtmm 1 nmrnm 1 7 *>ivtfna» 1 mzim^ t 
21] (a) ia^t y yy 4 )vmz x & 



( a ■ ) xmzmnutzmm 1 9x«iii*^ 2 0 tie 
imxomm%mm 

[000 1] 

•yyy 4 >\,mi3&-tz>i>cox'h*) . *sts2^ 
t'U x<r>sjmmi^<-rhtz^zm^(>tLtim 

izmth. 

[0002] 

7 * bis M§j£ft*j?jv *z y vyyy 4 -izx 

fflmXtfftbtiX^Z. KrEfittMDKi^yn^^x- 
t^3lf*:-f> W *?-ytfffifr1xfi:-?x ?n?~y 

zftLxmm%b'<r>is&3mzmaiL. mmi. %h 

titzU-Jx h^?->£Uffl&t LT^-yn^^x-yN 
SrX-y^yyjaa-r&aDX&T'J)!,. kZhtf. i&fr. 

^mwr^ xcrmtmmttm^. mmztiz-mft 

i& ( 3 6 5 nm) j&^KrFXdf ^vk-lf- (2 
48nm) ^t^ft-fb$tl4ffi[6]tS>S„ ClfLfcffV^ 

ST*J> o fc . -?-.I"C'7 ^ M^y'Xht £KOia££tt6& 
jtK (Bottom Anti-Reflective Coating, BARC) Sr^tt 

[0003] RWKi±Jii: LXii. 

wmmstmtffthtixuh. m^mmmzM^Mm 
mm. cvDgi, xrtvfvyrwmmnwmt-am 
t-tzcwzttL. mmimmcommimt lz^&x- 
m\bzn®%<comw'47frtix^&. mm. *n 

Vmm5 9 1 9 5 9 9^BttO*«RffiT*5 1 
RWKihii, *®#Wm5 6 9 3 6 9 1 ^Kffit^ffiK 

[00 04] td^>*^ 0. 1 3 MT<r>ffifflJg.Z& 
oLSU^-yyHH:^Si, SIISSE^ls i <n 
itSjS^tc4tl.^«W^<^ l 5, 8«<0LS Ic07"n-b 
T-SfStcJ; 1 ). LSlOWttffift«rJ*B$*TV%<ii: 

■fhfztbizm^tihvtfte)— r>ifmmc u . 

[0005] BeillWSr3S4<OAL*>^Cu^^S^y) 



(4) W2 003-57828 {P2003-5$f A) 



Wifcf*BSH91WB6 0 5 7 2 3 9^*W^^I». -fcO 
X'*? hit (DUG) *«**^a«LhfcR«l»jh«*fflv^ 
[0006] *a^RltR6±Kffl«f4t l/ta**l*«r 

zt. uisxymmiz^mx-h&zb (\s s Jxvmb<?> 

&tt?mmtf%^Z b. IsiSAh lZitKX±% & K5 

JfProc.SPIE, Vol. 3678, 800-809, Vol .3678,174-185 (19 
99) Proc . SPI E , Vol . 2195, 225-229 (1994) (C <> f>K3 

C0007] TAT;^v^yrn-fexfflR*fR)5i±ffi« 

[0008] L*»U *t^R»R6it)«fflfff4^T^r 

[ 0 0 0 9 ] *ZX\ *«ttiWC»LT** 
*^T6*9««firaBRRatl»jtJ»f: . y-iBfcZBMf? 

7 4—Wf*v'T7 4 rt4Wi , Gap-Fi 1 1 inrffT* 0 , 

ox x ^y^IST-Ttlfia^fc ^x -y * y/SJRJt*^ 
tK&SdfcT'&S. VV?y7 4-m*c\ -/77 4)V 

*<fc-&ftfc**$rvxfc«>. ftXy^-bfc^U x-y 

*>yjMiz&\^xvi;xYt(07iz%^')>i-vy'MW. 

[0010] Wy774 -ffl^f -V 777-f ^WKS* 
tSF»T*S£i: (l-iSxhmtM 

vmzt>%^zk) . w^tMtim&jmizBLiim 

Zb, Vitxhlzik^z^tcVyJ ^•y^-yrmm* 

Gt&zb. mfiTx^rvtic (iHfl) *yc#v««± 
*rf y v??7 4 -m*?* /7-7 < ;\,m*m&ixx^ 

[00 11] 



7 ffl=? * -v 7*7 -f 7l^jfcfflj£ft£M?|5 Lfc fc # K. 

*-y77 4 twrnsmtimizirt ti*4?y v-mttm 
jmm&btt&b<mi,z®%.<mmmtz~tzb. m 
v-mmizm^&xo'v-tmmmzLwmmmtt 

Z b . JfeVfc*it4.JK 'J v-(c(i p - h*x;|/7 x 
[0012] *»i*0BW{i, /7y>7o 

y^tfrnzb-r. mxtav'jxhJ^-y^nhix, v 

i?xYl,z\mLX±Zt{:Y?4^^ v7m.%.tt~$h 

y v?77 4 -m** y 77 4 ;i/»»jauns»*«ew 
* ^ t > m/izm. w 757 4m** -V7-7 4 ivmb^l 
mjm*m^tzv*jx h>*?-yco&f$,mzmm-rhz 
tnzhh. 

[00 13] 

X. g^/llSt-^SitiTX^^hlt^lULh^*- 

ivtt-thwmzvvx v srtsa l u y 7 * -ra 

ft. m2)S^fcLr, ±i&K'Jv-Jta!6«, C«iS (m 
Pas) oJfflSWED / CH»^«« (MS.%) 

it: ■c*sn4fla»H#o. o6OT-cj>o, fioa© 

2 5 Lfcttfttf l~80mPasT- 
$>iS 1 «^[tlBttO^ 77 -f ;P»^BgfflEft, fll 
3«Afc Lt . ±a£^y "e-<0«*¥%iH t JI* t 5 0 0 

~3ooo ox-hzm 1 wbsxim 2 muztmn** 
-sasmi^o. i~3oai:%c7)igH-t'ttffl-ri^ 

1 ta^^m 3 «j^cOV ^*^otcfegjco^-r -y 7-7 

; vnwfSJSam , m 5 t ut . ?k y v-?g?g*\ 

^•J v-fc j§JS5i: aoRja«B4K»K y v-^ 

7X«|£^fflSJ; "35«v^jSi*^t6«ai ( s ) &£MM 
*X'2 0fift%]a±^-t5 fc<0-C*4* 1 ffi^ObSm 
4 fR^c7)V ^•m*>—3{C|BKfi0df r -r y 7*7 4 JUmm^M 

*6iW[i:LT, ^yv-w^xe^iaKio 
i o*ctLhs^as^«r=rrs^«E ( s ) *<±mu*x'2 
o «»xja±.**f «» *> (ox-b h m 1 m&jbms 5 m& 

<7i\ yfiU^-^ztm.^* -,77 4 ;Wf«i, 
W.7W^t LX.®m(s) ct)^*U4 5~2 2 0-C 

X'$>zmi m^Jbm^emA^-rtifj^-^zimco* 

\-v77 4 JUtfBimfWt. m8Wl£.b LX , {§ISE 
( s ) *>'?LBg7'f-/l"'» TDtu^ija-jRy/t* 



(5) ^2 003-57828 (P2 0 0 3-57A) 



mmm. mm^t ix. xv?-ffTi&a < 1 ) : 

[00 14] 
C-fk8] 




[00 15] (fctzL, W&VTWtttlWvi&IB. 

7»*fif. JS^S^, Hi^X^ 

*-f4 fcO-CJb&JB 1 ffi^MSS8il£^Mixa>- ofc 

ie«co=¥-v 7/7 m i offi^t l 

s^tt, ( i ) •e&zti&mmLMM&k^mm 
mat ***4«S£#-ea 4* i ■usrasnsfusw) 

1 lfS£fcLt\ *'j7-#, * (2) : 

[00 1 6] 

Hfc9] 




[0017] T*S:fl4Ji?y p-h'^7xy-^-C*> 

ry^^ffjertfflJftft. mi 2S£i:LT. tKU-?- 

sU 3 ) : 
[00 18] 
HLl 0] 




[0019] x-mztiixv p - 1'-^7 x y-/i^n 

*fl3ft"C*4» 1 B^S»8«£<0Vv«u&»-oteE 
a^^vr7-f;Pff»|jaiUS«, mi 3S£i:LT, 
35 (4 ) : 

[0020] 
Hfcl 1] 



[0021 ] ( n &tf mli£* J v-* 0 jg Lffii£#ft 

tmOWSr 1 tt"4. n{i0. 2—1. 0, rt^mti 
0. 0—0. 8T'#>4. ) T'^§tL|.p-h'^7xy 

fc v > t co&n&#X't) 4 m l fflAftmfr 8 m 

ft. mi4®&tlX. iK'JV-*!. ^ (5) : 
[0022] 
[€12] 




[0023] (n»tfmli£*yv-*»)SgU»iMl{a 

tm^ffifc 1 i:"t4. nliO. 2 — 1. 0, i^nili 
0. 0-0. SX'foh. )t'«?iH>P-t'-^7x/ 
-;W fc y ? 7 U >H&x 4 W, 1 Hj^ 

ifcffiJifcft, mi 5m&tlX. *'J7-^ £ (6) : 
[0024] 
Mil 3] 




[002 5] ( nat^mii^y V-|*OjSUffiJt#{i 

imffiM 1 t-f&, nitO. 2—1. 0. *>Omli 
0. 0-0. 8T*4. )t«^p-t'^7i7 
-/Ui y ? ? U /H? 2 - 1 K v-x^;UD£*£#-C 

&4m 1 «^Mm8aA<ov^*v-ot=iesi<o^ 

7 77^;W)«ft, J&1 6«j5fcLT. iK'Jv- 
#>\ « ( 7 ) : 
[0026] 
Hkl4] 




[0 0 27 1 (nMfimte^S-l-mOMlffim&tiL 



(6) ^2003-57828 ( P 2 0 0 3- 5«S! A) 



tmiOftS-lt-tl). nJiO. 2—1. 0, #>Om(i 
0. 0-0. 8X'fo$>. ) T'^§ix5p-b'a;W7xy 

vm7i->uo&m-&foX'*>im 1 

x v i-®mizmz'j?% < 1 1> 2 iM«g 
t>oaa©w*#rr &» i si&Jbsm 1 6 «£o 
wro.**— 3fcia«wdf * 7-7 ^ H-wmmmm. m 

u ^■rs^*iia!s!js^uy^7 7^-7 , n-bx 

X. TIE (A) IS. (B) ISE.IMO IS: 

( a > is : js$/est^*^4T^^ hjt*» 1 a 

(B) is: i^xhfcsn&nattiie, w 
(o is : nut. mm. atxxvf-y^f &is. «t 

»««a^«8WH6. 352 0 m&t ix. (a) xmx 

^-rtn>*-iizu®ff)i><7)X'b&m 9«££iaftaK 
mum. msm 2 1 m&t ix. ( a ) ig^* 77 

7^n4fKJ:*36«WtJBW«-«IIXtttl(c, Rltfiftik 
(A' ) IS^iUirrsmi 9iL6XliSil 
2 0 «£fcffitta»t*8re» S . 
[00 28] 

itfeKCuSra*a**iJffl-fSt<0'C*>S. Ztibrj. 
[00 29] l^'X^&SL'JV^^^-rD-feT. 

[00 303 L*>U fa7;W7-/y7D-t^Kiffl 

tLh. attii 1 ~ 2 0 tfJ&HOtf-yl^-r dix 

fw* ti— izx ixmfiztLtzx-jufybmzts^ 

X . -e ^cO^SST'TiWf4(0[H^*«-t * 
Z<n±.\.zvi?7.biWftLXi>. WJxbTm>t>0)W 

^zm^hm.mz^xm^^-ytmht\fj: 
\,^i><7iX*bifz. 

[0031 ] £*l&8MMi. fflKfcXtr-fcJB^TT 



jct&mzmit&mimmLt:. mmormtmco 
mMttm&im%iom&%mkX'&htf. xet-i 

~5 0fi*%. «^4*fW:J:oTJi7 0«*%l»a4 

■cat*?-*. bp*>. ^frottstcJt^. mtwwmx 
Ltzmzte&tfmmzm±tz>&iz*-j\,'\<7)mi& 

[0032] 4i* JiSKt^er-Sfflv^TifitmS' 

wmtw&&2 5ns%xmnLLt3&%.m.t>K i~8 

OraPastfcl IO Cffijg (mPas) tftfflfcg 

ft) / mwftwm. («*%) <oswkD 

H#0 . 0 6WTT-J>l.¥* i ^T-S)l»*$rl.ffiL!t. 
1%$*l&»*0«StC**)» l~80mPas(0« 

WWt<?mmz X ~oXi>.±$< SHfcL5rvU a fc-f* 
fcftfc. ±E«iaftH*«0. 0 6JSlTKJft4J:dt:fiM9T 

HttO. 0 6Ja,TC»0, ffi»H*t-tfaCifir?<Wi, 

*i fC*> 9WBWTfc*#, HfflWWiO . 0 2 SH 
SO. 0 6t'*l>. 

[0033] JJBIMfeSlrtfiJKyv-jtaSrfflR^ 

* EiDte&ff-cisaw-s i t o ffit c fc 

[ 0 0 3 4 ] LT, iitA>ro-fe^toMI=a:T*HfJ 

\iz\tKxj\% v ^ t tf>mxh h . sa^jij»m») 

T«flWT'J4R«IK±«a*ft*i-i*tclt36«fc»« 
-) Sr*LTV^^C HRWCH5-fXvf-y^SK 

m*\ z(ommz&m+hTmt®b lxh. 
x.vi-yrmm£fo±Zit&mz. ?tty*T-Zis 

[0035] tot. Zcr>7n*:Xl / z<£g%:Tt&ttf4b 
LX effltii . TfflftfijWft v ^ i: . aif* * «r H y A 
^•v&Vf'&mitthZ.bX'hh. *LX. Ztl^co 
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[0 0 3 6] *BJHB^>UV^?7-f-ffl^-y7 , 7-f 
Att (Gap-Fiiiing«) li. jWro^UPFfflflrtfi: L 

[0037] aNHVfti. iS£/H&T-*$;h.3 77.^ 

? hit** i mL^-iv^-thwm-zvi/x v 

[00 38]JJB!KUV-IKttt, (ttg(mPas) 

*isfliRHa*o . o evxTx-h o . fi.on»«*s 2 5 

Urtt*# 1 ~8 0 m P a s Ofttttt** 
[0039] icOtf'J V-ti, m&¥i%#?&tf 500 

~3 0 0 0 ot-$> hmmt u>. juit^fjij^s 
0 05ftrct;&i«iMj&<9R*&* £ t tmmx-h *) . 

#30000 *«iS«^KJ4JJE^«i«*tt»«3t'*- 

[0 04 0] ;KyvH8iK0)ilJB$HiO. 1— 3 0fii 
#^L<{S0. l-2 0MXT*4.fLT,* 

[ 0 0 4 1 ] *y v-, gflftik Rtf£»ttgE«*2in;t 
fc^H»»{i 0 . 1 ~ 3 0 fii%T£> s . 

[0042] l*>u muztti—zm^xTtmm 
[ 0 0 4 3 ] c:o «t 0 %t\m$kwx'\t. -?-®mz 

&fct&®i& ( s ) fiW)~?-V>tfyXW&T&%.± o« 

-f-LT-e<?3^til4 5~2 2 0"C<Offiffl(CfcS 
4><7>T'*>&. (s) SrfflV^ClfctcJ: 

0, ^-?JMiz&vhmwmm%.*'bz<'L. urn 
±.&zm< ^kiMmx'hh. 

[0 044] Zi\t,zJ:*)XV?-<?)tf7xm&imi;ik 

ii-mmzm-ox^rzmmit^^m^ixh tmz.m 
i$ztiKTimtm£fctfm}itztix v > s i&>tz » *- 

)V±Mmmm<r>^M<^tzMzm^± It: klXi>. 



[0045] L*>U jg£ ( s ) 0»»?tt, 
*?* /7y 4)WblXimthz\U*X'Z%\.\ zti 

a. x^ymmkcDM^m-immmzmm^mmrf. 

X* vTy < frttWzn&tDsbX'hh. xvymmn 

wmmw,m%\t 2 2 o'caTx-nhni . 

[0046] *WVH*MC» v-JKKtcttfflSitiiWI 
( s ) li, ±£ 1 4 5~2 2 0*C<OKIBtJ>*S^58 

ffi ( s ) {ifift-C2 0%J3Lh, L<(i3 0«a%m 
±^tfteT#*-?-|>#g***>6. ±fffiS8SjSjf« ( s ) 

h%hmu*m^hzti>x'*&i)K ±m&m& 
®<&(s) ii£8m#'cmft\t2 o-8o««%, m 

L < Ji 3 0-80 M&%cr>®feX'8imi-& . 

[0047] z<vmartf2 omM%*ffiX'temsmtzm 
mfexnm,x it? <r>x'*v v-oaiMfcwsTf 

&<OX\ «»a»tt*««<*6. 8 0H»%SrM 

i*«^Ji»tfSn3t^ -y7 0 7 -f yPtnuStto^iStt 

[ 0 0 4 8 ] * IX , £#i^7*o-bxt«esi?5rTflfcH« 
O^tti: LTIi, \-V>**mmz3i'v1->? 

lzit«>X*Z^Z t ifi&BVlbh . RWKih^W^^cT) 

T* 4*=0r«3l6fiMSO*# *««aHt ( 9 7 * 7 
-) miX^Z&lz. HRWCl<7^x.yfy/aK 

[0049] ^t, £C07-a-fe^tc^^rTiffiTOt 
[0050] *W8&m. mZ/mZX-Tr^tihTX^ 

9 vittf i KLknfr-frzu-r&mttzu'jA h zwm 

i?%»*mi&£>&t:thl,zm^&Z\b i>T'S S . 

[oo 5 1 ] xv-?-mmcr>EBimo. i~3oa* 

%, mi<H0. l~2 0fiS%TS>l». ZLX. * 

a^B<o^ir y r 7 -f yi/tt^duusttu , ^ y -?-®miz 
mmm j migifmmzmwtz>mtfx'$ h „ 

[ 0 0 5 2 ] tfy &l^«8M^SrJn£ 

[0053] *mico y y ?vy < -m** ->ry < iv 
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[00 54] tttmtzm^&tfw-k vxit. mm%. 
m&x-b&tYx3*is)vmz>j?%< t *> no sums a 
ft*) ioja±**i-siKy7-**w6*i4. «f(iar. 

5. 

[00 5 53 >J;HBB. t Fu^T/P* 

^T?yu-Mis bFo^xT^/l^^y^-F 
xf-i^y«, -<r/Po-*« s ?ohygg®. ft#7 

[ 0 0 5 6 ] T9 V/Ummt LXii. T9V)Um. *9 

9V)i>m?ww?t>ti&. 

[00 5 7] t\*n*>'T)l'*tl>T?VU-hmk LX 

v^isTiv^ivTtw-vtfmftiixh* mm. b 

Fo^y^f-^T^y^-F, tKn^j/Xf^r^'J 
U~ F, t Fo^i^ob^T^yu-F. 0t Fo 

df is7+at9 y \s-vmx-bh . 

[0 0 58] tKDJfi/7;K/W^^"Jl/-hSi:t 

h i/ r / Mr / m * ? y f tmr htih.mt 

it. tHn^f;W^'Jl/-h, tFo^x^- 

? ? y F . b H ndf y7o b/l-y ?^'JV- 
F, aVbHnJfv-yf-;^^^yw-h^-C'$)l.. 
[00 59] X^-Uymt LX\t. b Kn^Xf-U 
V. b Fu^Xo^Xf-l^y, StA'^^^f^f-^ 

[0060] -bfra-xmb LXlt. *.lVu-x. *.>V 
[00 6 1 ] ?oF>1g»i: LTJi. ^Sfcl*^ 1 0 

mv>T)v*)vmz^z, ?u h . mi 

«\ ^f/^ah^-t-^ if^oh^-h^ Tub 
/I^uM—k &tfXy/l^oF*-FT'£>£. 
[0 0 6 2] 7x/-/MSflili, 7xy-;HWtT/Pr 
b F«t $ri^#4TT'*^LTtf <^ll>. C<0» 

mm^tihy x.y-ivmtLXit. mm. 

)V. o-9W—A>. m-9W-lV. ?-9W— 
)V. o-if;l-7i/-/l/, m-xf^7i/-;k p 
-if;l'7i/-;l', o-7f;i/7i/-yK m-X^- 
^7iy-;k p-7 J f;i'7i/-;i', 2,3-^f^i^ 
/-/k 2,4-*^y-/k 2, 5-drvU/-;k 



3,4-*i^/-;k 3,5-^^1-7-^, 2,3,5 
-YV*1r)VV ±J-)V. 3,4, 5-MMf-/L-7xy 

-;k P-7x^7x7-;i/, bh'odfyy, 
-;k uvOPW-/k 2-^^-;n^V;P^y-;K b 
o;t*o-;k a— fy\—)V. /3—j-yh->i>. t'zy 
xS-)VA. i'*bKo^i'£&#i8xX-f;k o-xF 

/— ;k o -?na7i/-yk m-?no7x/— 
/K p-^nn7x/-;Hf5:ftf|,^}:mS. CI 

>k ,P~9VY-)V. 2,3-*i'W-;k 2,4- 

^v-w-zk 2, 5-*>>\sy-)V. 2,3, 5- by 

^f;l/7iy-;k WlVl/J-)V. 2-*&)VW)V 

[0063] ttz. ±m7 3.s->mtmmnrf&Tfr 

TbH^fcLTJi. mm. *;U7^ftK, Fy* 
*V>. ^7*>VJ±T>Vt\z F\ KyXTfrftF. T 
b F T/k^-'b F s 7o b^T/Ur b F\ 7 x x^r/Pr 
bF\ a-7i-yP7n^7^ftK, /S-7xX;P 
Tot^r^xb F\ o-b Fo3f v-O-XT/kxb 
F\ m-hKD^XyXWfbK. p-bF'n^i*- 
'syXr/PftK, o-^nnOXnirbk m- 
? Dn\yX7;kfb F\ p - 9 nuKyXTtVrt 
V. o--hn\yX7^ft F , m— — F D\yX7 
;l/ftK, p-xFo^yXryUTb F\ o-^f;K 
>-XT/l^r'bF, m-^f/KyX7/kfb F, p-^ 
^-y^yXT/Prb F , o -if/KyX7^fb F s 
m-if/PWX7/l'fb F, p -x^-;^>-Xr;UT 
bF, p - n - J iVDVy^^TfrT b F\ 
;k l-t7h7/Pfbb\ 2--^7FT^T r bF\ 2 
-t Fn^f^- 1 —^7 FT;l^fb mzmf&Zbtf 
X%&. Zi\t>cr)?h. #(:*;^7^fb KA>'ifi L 

[0064] *^c7)a^tcti, ±ie^y v-umc 

S . S~?—b LX imT<o t, <0#>* 

*(f^>^l>. T^y;H?xxr/H«. r^"J;i/ 

TiFm ^J'^'J/l'Si^fyH. y^^y;pr$F 
ffl. TVMt^S. bx/Px-f/HH, bx;wx^f-;W 
Xfl/yjg, ^aFy©xx-f;Hl»^t'*^^m 

[ 0 0 6 5 ] 'j;«ixf/nt txit. mmr 
i^iv&ffi&mm^mtf 1 ~ 1 o cor;^;i/r ^ y v- 

FAW^ni.. 

[0066] ^^;»;;i/ssxxf^t LT(i. mm 
T)v*)\s%co%mM?mtf 1 ~ 1 0 wr;i>^;i/y ^ 9 y 

[0067] T^y/l/TS F»t LXii. T9VfrT$ 
V*. N-T)V*IVT9 X ))VT$.Y. N-TU-/VT9 
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U/UTSF, N, N — i/T)V^A'T7 V AST 5 H , N, 
yUT? U;UT5 F, N-2-7*b7SKxf^-N- 
[0 0 6 8] .x^y/i^rs KSt L-Tii. ««J^«f^^ 

y-;i^??y/i/7$ b\ n, N-^'r;^;^^^i; 
^7*5 K. n. N-^'ru-^^^u^rs h\ N- 
^f;l^-N-7x-;W^7'J^7SH, N-x^-/i/- 

[0069] V-)V^-T-)Vmt LTti. fi^tfTVl^ 
/Hfx/l^x-x/k t*x/W7 D -^x-f/l^^Ptf A. 
ft*. 

[0070] t'x;Wx;*.7^Si: LTte. mtlit'-)l> 
fi-U-h. h'-^V^fU-h. h'x/H^y^f-^ 

[007 1 ] x^-uymt LT(i. muix^-vy, r 
ymmf^tiz, 

[00 7 2] 7Dbygxxf/HtLt(i mt-\f? 

[00 7 3] ±tz. ^3yly'7/^H. 

h \ Mi 7 •7-)Vm.<r>^T)V^iV^x "rtljgXlttS 

x h y /K 71/^ ox h VA&fflWfhtLh . ^<0ftil. 
[0074] XmUC&lf&XV V-ti, 

[0075] *f6BB<7)'J V/77 4 -ffl^-V 777^/1- 
tt^S&Ji^cOll^THi:. 0. 1-3 0B»%T-*>I>. 
*LT. iKtSJli^Wfifc LT(i. £iffij£ftl 0 Ofi 
figMC*fLT0. 1-3 0SS35. $?2b<ti0. 1- 

2 0Mgra.&. 

[0076] xmwtmm^mi u>*y v-«. ^ 
( i ) X'mzti&m r )mi%-m'j?%< t ± 

( i ) a^&£*^yv-;gL<t±-eot8#tt. x« 

< 1 ) h£a^tg&iSc«<D3*y^-*>£$r6. 
[0 0 7 7] *UT. ±K--KUV-{±. sUl) 

&L&a.zii-tz>mm£ft. xmss ( 1 ) xmtiz 



mm LQ&t?rmm® j frxii*})vxyw.x.xT)\sUft 

[0078] %mm&Mi. mus^yvym. wl^ 
i±m&mzii-fz>'<y-*£ymtfmft,ixz>. tjivxym 

XXf-^#i:te;><f-;K Xf-;K TotVK 

3-h b'odfv-Taf/^^W^il-S.. 

[0079] ±IB?)df -v -/7"7 /Ptf *JK»J -? 
-Wilt «fflt-*«?§2FL ^MSS. Jl^=5r 
fc'fcj: y^Srt ■?>**, fflWWFMi: LT 1 0 0 0- 
100000. #£L<<il000— 60000. 
^if^KJil 00 0~3 0 00 0TJ>I.. 

[0080] *P^Bfl^^^ 777 4 
fflv%£>ft.g>;Ky-?-<i. J; ^ttfMciiiiBit (2) ft 
( 7 ) T'^$^l»S*^SI«mi»^< i: t-«<7) 

[0 08 1 ] it (2) p-h'x/U7x/ 
-/W2r«^LT^ft.&***y v--CJ>S. 
[ 0 0 8 2 ] ( 2 ) <^y-?-<7)-£f£fi:. ~> 

xnhtih. mm. p-tFn^x^y^yv- 

A^Dh-l/y/U 3-^5t»t^fSt (LANCASTER 
SSp a 0 ) 4>£g»&3 0#3r#L*:. %<7)Kmm*7 ox: 
«^4&^Jt LT7Vt;>U V7fn- 

hu^AiBN (wm& (m rnsh) Mnu mmwm 

mTX'4 8B#rajitf-rs^ttcJ;'?. #^>ixS. Rf£?l^ 
im%* 1 y -y h/P*CH«*rrS Z t lz J; o . t 

[00831 ^(2) co-^y V-WSfi^^fiti. 
100 0—100000. if*t<(il 000-600 
00, $^>t:^L<(il 000-30000TJ>I.. 

^ ( 2 ) ^y -?-mm&t vxi>A^&m 
twmx-hh. 

[00 84] 5t (3) c7),-Kyv-ti. p-t'x;k7x7 
-/WlaX'/hS^^TOUl. 5ffl<DJI*M^ 
*<P - h*x;l/7 x /-^^y-te'yigtf)^ hGL&Tf/ 

xte*9{a.<r>*.mm=?t / zmz®fr-?fi:i><ox'h&. * 

( 3 ) <WU v-if» hUmt LT, * ( 2 ) 

fcjKuv-***<wi*t6*«Ji*»f tin*, mrtc. •£ 

Ji^V\ ffilitf. * ( 2 ) TfcMuteJKy p-h'x;k7 

ft. }§?ffi*CC^^3 0^* 1 t^. -t<o»«tSffl 
T\ *5g&»L. 5B$H»¥f-&ifcl;:J: , 5. #^ 
^. . 1 y y NyU+lcSit-f^ £ k J: 

I 0 0 8 5 ] it ( 3 ) Otf-y V-<9«*¥*37>F*tts 
100 0-100000. »^L<{±1 0 0 0-600 
00. $^>{C#iL<m 000-30000-C'J>l>. 
* ( 3 ) W^'J^-{±tfT|RAfc LXt>*&ttm 

mmx'*>&. 
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'J/U75F. N, N-5>77MfA'7?yA'75F, N, 
N-7U-^7^'J^75 F, N-^fy|^-N-7iZ 
)VT7 'J JITS. b\ N-2-7-bF75 FXf-^-N- 
7**^7? U^75 F&^AW&ft.S. 
[0068J y??y^7$ FSfc LTii. W*.HW* 

?y^r$F, N-7;^;^^^y;P75h\ n-t 
y— y^7$ F, n, N-^*7yMrykx?7y 
/i/tsf, n, N-v-'ry-^^^y^rsK, n- 

y?-/L— N-7xx;wy;??y/i/r$F, N-xf-;W- 
N - 7 x x/p-y y ;P7 SK^r if #*tf htiZ, . 
[0069] b*-y|^x— r^HHk {&R(£ 7/l«* 

/I^'x^x-tA-, b*x/P7 'J -/Ux-fvl^^Wb 

[0070] t'^xxf/Hai: l/ttt, MUi V->V 

7f-v-K t-Myyfi/-h, bx/i/hy*^- 
[007 1 ] xj-uymt L"C(i, mut^vy. r 
y^#W£*i6. 

[0 0 7 2] ?Dhyigxxx;Wifc LTJi, Witf? 
nt-yS?7^-;K ^ohyi^y/k ^y-feyy^y 
;nh^- M£<7)y n h ymT)V*)Vtfmfhtih . 

[0073] -f ^aygy'r^/Mi, -ri/^fy 

l^ylL Vl/'f 5 F, T^yoxb'Jyi/, yn 
xhU;K vWoxhy;Mg##{f£>ix.S>. -ecofffi, 
H&Wfcte , mm%.fe&X't> l> b F ^;PS2r^^ < 
HIOILfflStO lotJLh#*-r-l.^yv-tft 

[0074] *muzt5t,i& X y , 7 y *"Afi£ 

(3, 5i^/Ki§?, r-^yi^, ^f-^y«^i:'<7) 
lir, 5gs?ga-£, ?LftS£, i'S*?^*^ 

[0075] *M«'J 4 -ffl^f ^ 777 1 )V 

nmimim^mm^t. o. i~3o»»%-ej>&. 

-£LT, ±ie^^Wfifc £ifij£ftl o oa 

*aUC*fLT0. I~30ftfi35, »^L<«0. 1~ 
2 0M$-CJ>I>„ 

[0 0 7 6] *II^Cffl^l.»*t^*'yv-(i, 5t 

( i ) x'mzti&mmLm&z&%< t t*rr*. ± 

IB^'J v-(i, 5U 1 ) «^03IU#(4^1h u 

( i ) frhtchttxv-v-^L^iznwmw. x\t 
[007 7] -eL-c, ±te?Ky-?-ji, 1 ) co^D 



[0078] 3?#&a5#fcii, W^tf^y-tf ym. 
immmtt-th^y-eymtfrnihtih. tjtuxy® 

xxf/^fl-fctey^/k x-?-;K 7'nbVK 7^-;k 
^*y;k bFn4fv-yf-;k 2-b Hodf^xf-;K 
3-b KoJr^Tab^AW^ixi.. 
[0079] ±IBC0^r-V 777 4 ^MZW&thXV "? 

fc'ti y^irri>a*, nm.^ftT&t lx i o o o~ 

100 00 0, if*t<(il00 0~60 0 0 0, 
£*f£L<Jil 00 0~3 000 0T'*>.|>. 
[0080] *m%.Wcr>*? -v •/ 7 7 4 ;MTOJ&fil£tt fc 

JBvtWi*#y v-<2, i yn#WKfi±K:ft ( 2 ) ft 

[0 081 ] * (2) C0^yv-(i. P -b'x;P7x7 

->v*m& Lxnctih^xv v-x-bh . 

[ o o 8 2 ] a ( 2 ) ojku i-ffy&mz^ tmzx -» 

x%t>tih. mut. p-bHnJfyxf-i/y^yv- 

tfrobVy^y n-M^jBLfc^K (LANCASTER 
8g n n n ) *{cg»Sr 3 0 t tz . ^-^RJCM^ 7 0 *C 
fc«fe«r**6, M-^ra^Ji: LXTYt'XJ V/fo- 

suTx-iammm-t&zkizx*). m>tiz. sum 
i y >y h^+tnifrrs dtcio, fmt t 

[ o o 8 3 ] it: ( 2 ) <7)*y v-«oafiT^^fi«±s 

100 0—100000, jffiL<lil000-600 
00, S^>tC»*L<{41 00 0-3 00 0 0T$>S. 
* ( 2 ) O^'J ^-(irfjisat tTi>A^-r-i.* 

[0084] 5^ (3) p-b'x;l^7x7 
1 jl- - y h 0 , f#l L-T 1 . 5 fflcDly&lH 1 

- b'x;i/7 x y-^co^y-fe: yjg<7)3r;i^ Kisi// 
( 3 ) <9*y v-5:#S^fc LTs * ( 2 ) T1#f>n 

ffil^Hf, * ( 2) X1§t>tlt:#Vr>-t'-fr7 

x\ mmzmnt. s^mmwi-^ztizxK). &t>n 
y, «*k truiJRT'^s. 

[ 0 0 8 5 ] it ( 3 ) co^y v-<0fi»^4H=-*«, 
100 0-100000, if^L<{il 0 0 0-600 
00, $^>^$f^t<til 0 00-30000T'J).5». 
^ ( 3 ) »>KU^-«T|iKftJ: fcA#-t4* 
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[ 0 0 9 7 ] * < 7 > *>#y v-<oa*T^HF«tt. 
1 0 0 0-1 00000, #4 L<I41 0 0 0-600 
00, S4>fc»*L<ttl 000— 30000"Cft*. 
4£, « (7) 0#yv-ttlMRttfcLTfcA**** 

[0098] *W9K> 'J V ^57 4 -m*?* v?y 4 )V 

nmmma\t. ±ie^ ( 1 ) - ( i ) oafj^-fcis 
mzmmt. miziaix&mi**a&nmmi&m 

coo99] ±fe<o*?4 uvmk ye-fc lt'4, ^y p 
- b x y-/k jK'J p - bxn-7 x y -/kdji* 

P - b'-;W7 x J-)Vt y /US.* f-zt^k 

fls, p-t*^7xy-;^^^7U;H2-t Kn^f 

^xf-/^co£jt£#, aufp-t-^xz-^tr 

^'J V-cDtf^Xfs^ffiJgte 10 0-17 0*CT**. 
[0100] *l6HB<Odf-v >y 7*7 4 
H»#kl/C0. l-5 0«fi%, ff4L<(40. 1- 
3 0 ^LT, JJ&KUv-^**kU 
TI4, ^@^C«fC3 0~9 9Jti%, #4L<(4 
5 0-9 0M:%T'£>So 

[0101] #H3KH<oy -ffl^ 7/7 -f 

/M*f4, ^< k *> 2«co3B««lR , Bn6«*«>oa3l«B 

/k 4 fcli* h * is* 7 S y& iftfXt^ftT* 

x ^mthtK ±mm 1 o ommuk** o . o 
oi~2oa*a5, mt<ao. oi-iosaas, 
zuzmKno. i~5. om&^Tt>h. 

[0 102] XmicOVV??? 4-R*c*>y7-7 Jfr 

x-h y , mzi <)m%±-tz>itism. mz* y®&?& 
^tt^mtfimf^tih . »4 1< ii, p - s/i'X 

yy./p* y®, 4 £14 b y i<*»7 A p - h /t-xyxw y 

ioomft«fc*tL-to. o i~3oasgp, »4L< 

140. 1-30MSI5, $fcK#4L<ttO. 5-20 

[0103] *&wr:\ mxv 



t LTI4, xf-uy^ya-yl^y^f-^x-r/k x 
f-yy/y a-;«yif;n-f;K yf-zHrny/p- 
7Tb-f-K xf-;H*oy;l/yr-br-h, i-'xf-V 
y^ya-rt^yy^yi/X-r/k yxfi/y/ija- 
;«/xf;n-f;k ^xf-u-y^yri-;^/^ 
/wx-f7k rneuy^yn-;k rnbi^y^yn 
-rt^yyf-/wx-r/k rotruy^ya-^yx 
f-;l^x— f;K 7ntfl/y/iJ 3-/R77f;H-f 

K 7°ot°U-y^ya-/l-7*nb;Px-T^T-fef— 
K h/Uxy, Jfv-py, y^-yl-xf-^hy, y?n 
^y^yy, -/^n^tyy, 2-hb'o^^rot: 
tfy&xf-yk 2-t Fo^y-2-y^-/V7°ob:3ry 
»x?-/k xh^»Kxf-;k t Fo^S'BHfcx?- 
;k 2-b h*ndr^-3-yf-;i'7 , ^yffiy^;K 3- 
y h^y7°ob^yffiyf-;k 3-y b^yrnb^y 
|gxf-/k 3-xh^^rob^yi?xf-;K 3-xh 
dfvTnb^y^y^/k b;t/b'y^y^-;K b^b'y 
«x-f;k BH»x^;K i»^k ?LKx^-;k ?LS? 
^f-;K ^^nA.df-9-yy^^v^it^-C^S. i 
^WSMJIMt 4 £14 2 m±t<M&1rt:?& 

[0104] z.timm<?>*x'i>±%i# , )'?-<7)tf7x 

m&ht. m\zxv-?-<r)-t}yxffl&jmz. o i o-cm 
±*v«jftt*T*?wi ( s ) xhhz ttrnt lw 

4st, »KC*IH^ >y7*7 /W^^SL^kM)* 

m>W>£ii 1 4 5-2 2 OKMKBlZhtZbim* I 
V\ 4^C, ^«^)^E* s 2 0X:tfcV^T9 3 3Pa 
( = 7 mm H g ) jy,TT*6 i k aWff 4 Lv\ 

[0105] ±lBj§^«o4''crDtyyi7'y 
yf-;ux-r;K Tabuy^y 3-A-t>'7f^x- 
■f/K ?LK7"^, y'xfi/y/ya-^ty/f/H 
— f;K i^^o/sJfHf yy, robi^y^ya— ^ty 
yf-^x-f^T-fer- h W#tf feii, 4>T't>?LKy 
robl^y^y a-;^y7*f-/Px-f-;k To 
bvy^y 3->v;eyy?^x- f^T-fer-h, 
DMt/y, xxf-py^yn-^yy^wx-T- 

iMiztibnm&btf±asm ( s > k ur#4 1 

[0106]$ <ofc, *^oy 7 >f -ffl^fA- y 

8SSirr*c:k*<"CSS. 
[0 107] w*os;-SBBWii. 

ffl^ -y 7*7 4 ;W«!|S)C0MttS:|6l±$t, # 

mxmnzixz>. mmttxii. isx+iuyfu- 
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K : Jm-)V7?\s-Y. y7>^7?W—K =J 

y-?>vmmfo. yv-v/i/Xf-^y*^- k smv 
mcr)-?\sj>mnmtb. •x^/m-w-k x-t-zm-I'- 

Xt"7 MfcDXf 7 U yitl^ttfc^ff 6 .1 i: * { f 

-v r 7 -< /w^^ffl^ i o omMmzti lxm® 

3 0«»gP*}iwSiJ^-C'E^§^^. 

[0108] mmmmu. nzwfchh^zwxv 

k.VV?yy< -m*rA> yy°y 4 iVMBW&j8iM<r)®m 

tt^fSLts-^ mzw&izauxwjx YtmmL^ 

£ot,z~fhtz»b<7)®WiX'ffitoZixh. Rfkmt LXii. 

y N ^f/i/y'7x-/i/;Dn>'7>', ^nn^f/PW 
^!V^X3U : y-yyW<n^uui^y'y^ h y y -7\>kX b- 

dfvi^7^> i?* f-;U£X;l/X h i/ 7 V , y'7I- 

N' -t'y. (MJ^^v-'jy) <7lxT, i/'yf-^by 
i0^7-f>-^s t'^h^DDy^y^ r-?oo7 

ntvu-yy h^yy^y^ r-7$ /rntvu-yx 

y5yf«y5y», <y V h 'J 7V-/K <yV4 S 
^y-;k 4yrv-./k 4$yy*-;k 2-^;^7* 
b^yX-'f s^y-;K 2-y/i^Xh-^yX^-7y- 
/k 2-y^#Xh^yX**-9-y'-/k VvV-iVf- 
;f77^/k ywt^XM $yy'-/k y/i^7'b-ey 

7, 1. 3-^f-/l"7U-7^cO^S> £tdii-*mm 

ita&>n*mfhzktfX'Zh. zti^commnmmii. 
vv^yy -i-m^^-yTy j > vnmfl&miM 1 o o 
ms.mznLxm.n5m.m.^m. #£v<ii.2mm.& 

*ffi<7)mHrX'm&2ixh. 

co 1 0 9] *^Hj(7)DvX97 ^-m^^-yry *>v 

S"Ji: LT(±, CT^^y^yxf-uy^y/lx-T 
/k iK'J^yxfi/yxfr'J^x-f/k ^yjfdf 
yxf-py-fe^ypx-T^k TpJjj-dfv-xf-UioJ-W 
;l/X-x;l^£7)--K 'J tfdf yifl/yTM/l'X-fyl' 
y**^xf-vy*7^/U7xy-;i,x-fyk 
tffyjf^r xxf-i^yy x/1,7 xy -/px— f/H?o* y 



3j-dfiyx^^y7;^;P7U;Px-r;i^S. Jtfy**^ 

y/i't'^yty?'?!/- k y^wyt^^s 
f— k y^t7ytyxfri/-h, y;wt** y^y 
*io:-k y^t'^yhyitux-k y^t'^yh 
yxT7^-h3?<oy;ut'?y|MK&xx-f;^ --K'J 
jj-^v-xf-pyv/pb'^y^y^^^-b. ^K^v- 
x-f y y iv t'? y ^ y 5 7— h , *■ 'J :* * ^if 
i/yy^t7ytyxf7i/-H > tfy:**- yxfi/y 
y /WfcT * y bV * l/x- b- , ;J?'J ^x^- u y y ;i^t' 

* y b-y xf7 u- h ^co^f y yxfi/ y y A-tr? 
y»16Btxxf-yl^<oy-*y»#]B«ttJW» 
X7k/XEF30 1. EF303. EF352 

( (ft) h-^roy^7S) . 4W#7r-/; 
F171, F173, R-08. R-30 (^B*^fy 

* (ft) M) . 7O7-KFC430, FC4 3 1 (ft 
SX'J-XA («c) IS) , WJfr6T^h/r-HAG7 1 
0, -<f-7oyS-3 82, SC101, SC102, 
SC103, SC104. SC105. SC106 (J§ 

ffii 1 (ft) K) f»7 'y*»»iB«ffiW. jj-^y^a 

4f-9-y,-K'JV-KP3 4 1 (ft) ») « 

«, i o oaagpi^ oa#o . 2s 

[0110] *»HHK*J»t& 'J V?974 -ffl^r-v -/X 
2 -77 h * J y i^*7 S J Hx;i/^ ySjxx-f^t *»^=S: 

s^'su^h. mmmtmz^KMLXTiv 
htt&mm.vifx v . 7/p^ y ^tt^M y^-fc3t 

K^^JfcK^i 0^MLTb^bc7)7;^y^M» 

3ti^«piti!c«t04M»u-c7^y«j»ja«S' 
t>%htt&wm\'i;xv%mh y ) . «iar. yrw 

-ttSL ^,ft«APEX-E*>W<?>ixl>. 
[oiii] *fK8ouv ^5 7^-M+7r7-(^ 

x 77 4 ;M*£^-f & ^>-'S7 * hp h nmmt 
t-ctt, *iwk^ h y a , *s-f^ y , gmi- b 
y?A. y--(g!7hy7x., ^^^ith'j^, r 
y^xr*^*«7;^ xf-^75 y. n -y 
Df^r5y^^-75y5S, ^'xf-^rsy. 
n-yj-)i'T$ym<7)m-T$.ym. hyxf-;urs 
y. ^f^yxf/^iyfw^Hrsyli. ^y^w 

x^/-;l,7Sy, h'Jx^y-;l,7Syf«7/W- 
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[01123 aWWSBfctt, Tie (A) IS, ( B ) I 
S&tf ( C ) IS : 

( A ) IS : *$/ltffiT*Sn*TX^^ hjfc# 1 &. 

( b ) is : u^'x h Lwsw-ais, stx 
(o is: 8*. gift. avx^f-y^-Tiie, «t 

[01 1 3] *LT. (A)Ii^f777-(/WI: 
[ 0 1 1 4 ] «k 9 JWfcWWi. *JWfc> w;* h^?- 
m. isVa>1-<< h5>f KttK, ^5X11^ I TO* 

-Y-yT^-^M^ffriStf 6. -1,1 T\ ^-vyT^^H* 
<7)JUf k LXHO . 0 1~3. 0/*m*«»*LV\ *fc 
mttik^-Vthtkft-bLXteSO^ 5 0-CfO. 3 

7* bl^'xhSrii^U fifrSovxySrilLTSSft 

■fMBW)*-? . Mtffc*#SHlllJ» ( PE B : P o s 
t Exposure Bake) Jtf^tttll). 
[0 115] i/i?XYW-y*%hm>mtL 

x. nmxmmxr&mtii&miititwm. mt\f 

y'J3 y/zmc^ V 3 vffita, U n y-M h?4 H 
ttfcK, ^7XM, ITOIlg5ri:W|fflS)i{:, 
*NW*l3&»<5>*SRftH»jtH*Wi«arcvDj£T»jaU, 

•J V?y?4 -m**r -y 7°7 f /M^JfcSaifcftS: M*fi 

«. m&Lxmt2-£<JV77y<-m*r*>-v7y<j\s 

«i;0. 01-3. O/xmfr'jfftUi. ^TtM^f^-? 



-rs^frk LT«i6 0~2 5 0'CTO. 3~12 0#H 

(PEB: Post Exposure Bake) iff 
oZbhX'Zh. 

[0116] *%pmz&^x. m&vmrt&s o o~ 

300 00^U7-, * £ UaJBftilKtf 2 5 

•cj> h*?wr-7 4 nttffiffimLmz&\ ^x , 

tt***8 0 mP a s J^TC* Stf U V- Sr^V >S C k iZ 

swifter*-* k#t=, KstRMJtfcjsv^ft 
Tfmt&tfvmztix^&teib. ***i«5-fx-yf- 

SSfU. 7=rM/y'Xh, J: -sTllRWR&jhJHt: 

WW** . **Wi4> 'J V 7 * - 
ffldf> 77*7 -f A«tffc J: 0¥fflfl:tt<i5ffi<xfctcOfc-rS 
tfUv-cotf (Ts) £4"U£ 

x-Mvvx hmm&t L*»k $r* J: a K-f-iSisa** 
-rs^u^-ofij^. si^»^^s^^k'a«<o^ 

[0117] 

[HtfeW] ^JS^Jl 

7nfI/>'/iJ 3-;K*»fc 1 0*i%<JOll^ilUST'P 
- h-;U7 x y-?-*i}f n ( lancaste 
r M&) 300 glc, xfpyt77- 
SUb) 1 1 g*»*Stffc», »EK>f> ta** 3 o^- 
SrtfU:. KlCM$r 7 O^Cft^^^fi^-BBS^Jk L 
-CTVh'x-f V7*f-o^hU;UA I BN (JsgiE-fb^ 
(ft) HA) 0. 7g»U Mlgl?H^TT1«#L 

ftfe^ifciStlWfc^^U, WR-tiiktJ: 0«)^k L 
tf^Jt^'Jv-cyjGPC^^ff-p/ikC 

^> . »?p^ y xruymmzxmm^fH'&ii 300 

OTftofc. IR^6 0%. 

[0 1 1 8] t#^fl.^^yv-0«i§Jip-h'x;l/7x 
y-^kXf-l^yk^/I/JtCTO : 3 0(0§iJ-&T-fta 

[0 119] t#io^CP-b'x;W7xy-;l'kX 

^y^^x-x^3 g(c?Sftl§-ti:2 5ftS%o^?g^ 
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2 5XJTWft*fcL 1 5 m P a s 
[0 120] %LX (M(mPas) «O«fl0WfcD / 
CUMtH&K (*»%) *£Wfc3 *CS*$*l4ffiRH*«. 

«Mf09aK2 5x:. mHUC8. 3~2 5«ft%^as 

^fettt*. 0. 0 4 1-Ciifc. 
[01213 6jft0!2 

- h'^;i-7 1 y-;R y (lancaste 

R g? B a p) 1 0 0 gWf/M??U U-h (MQEfl2¥ 
■A) 8. 5gMSt«l RJSS«f'£S*£3 
04Mr#Ufc. ra&Mt7 0re«*&tf6a*fliM!l 
t LTTVb'X^f V7fD-b <J/UA I BN (fc&IE-fl^ 
(1*) KA) 0. 7g*aanU iiflMTtflflL 
fc . Kimim®* 1 'J >y h iVWzWfcth Zblzi.*) 

[0122] ft&ilfctfy -?-cr,mmi,t p - t'^7i 
y-;i/t^f-;^^^Ub— ht*^;HtT4 9 : 5 l 
WS"J-&-C'**-& L fc i o . .ISO* 'J l-COfy 

[0 1 233 f#^tl^p-t'^7xy-^t^ 

fvk* ?7vu-b bnzm&ti&WFf- i«t. rot 

IEtel«H-fcJ:9aiJgLfc2 5t;T<OttKtt. 20mPa 

[0 1 243 -etT W(mPas) «>*fflBMS} / 

*fflW)il* 2 5 °C . la&ftiftft 8 . 3 ~ 2 5 

0. 0 4 6T*ofc. 
[0 1 253 £f£0lJ3 

'J )Vm. ( tfiUHfc* SS!p n p ) 2 0 g^rntl/y/'J 

&*>%tft>msmmb lxtyvxj yyf-o-hu 

MIBN (fifiiE^ (ft) §?A) 0. 2 gt. jSfl^ 
lit LT 1 - Kt#^-*-/P < BWHlS* (ft) St 

a) o. 04 g) ^»t, mm^m^Tximttz. 

< sowtoS (ft) MA) o . o 3 g fcsaou:. R 
imams* i 'j -y h^iciraw * - 1 Ktn^ti 

fc. ff^^'Jv-cOGPC^Sr^o^fcC:^, fl 

m#v xf-uymmzxm&^^&a 1 9 0 0 ox 
fo~>tz. 

[0 1 263 W^ftfcjKU^-fcbKUT^ y;HrCfc-> 

it. 

[0 1 273 »4><XfejK'Jr^U;H8l«*, 7" 



n y ^ y 3 y y f-yix-f ^ 3 g fcjS»$-tir 

2 5iix«»aii«Lfc. **>#y e 

fiEBEKKWCJ: 9*£U: 2 5XX'<^mt. 9 8m 
Pa • sXfoitz. 

[0 1 283 *LT m& (mPas) etffflSWfc] / 

®m<7)Wg.2 5°c. mmwfs.8 . 3-2 5mm%^m 

Jg*frT\ 0. 0 6 9Xh->fz. 
[0 1 293 &&Lm4 

bKn^ro^M^^'Jlz-h (t&Ht^ (ft) 
§?p"p) 3 0 g S7nti/y/!i ;i/x-f 
;H 2 0 g RiKK+JcSBRS: 3 0#3r 

LTrVh*X>f y/fn-b y;PA I BN (ffiEtt& 
(ft)$?p°p) 0. 0 3s*8anU gf»fC« 
U:. 24«HB»»¥a. *^fltjtJPJfcU , C4-^h^>' 
7x/-/P (SDK^bS (ft) HA) 0. 04g£3sJnL 
fc. »&ftfc#yv-<0GPC#ff*lT->fcfc£$, * 

mxv xi-is ymmzxn&.^ttT&ii. 130000 

Xh o . »»+0!>ffl#$H4 2 3 %T'*> -> ft . 
[ 0 1 3 0 3 »&ftfcsKyv-{±iK y h Hodf ^Tntf 

[01313 ±X0tfV t HnJf y7nftM? 

u i 

^yw-MgS:. 7Dbfi/y/U3-/«yyf/n 
-r^3 g izmm^t 2 5**%*>s«*wsEi,fc. -e 

^y v-JMR*, raSEIIEfiaBH-tJ: l 9S!l^t^2 5 
"CTdOttKtt, 2 2 5 m P a s X'h~o*Z . 
[0 1 323 CttS (mPas) 0*fflSWfcD / 

ciij^-?8S («*%) emu x-Tjkzti&immK 

?S?S^?aS2 5'C. S0e^HKR8. 3~2 5»ft%c7)a!l 
J&kftX\ 0. 0 7 9T*ofc. 

[o 1 333 mmmi 

*a-&*^^2 0gt^ fh7ywyyt;^'j3 
-;W>7y;l/3. Ogtv^Hl/xyx^ylo. 0 2 
g£*£U 7oti/y/y a-^y>f /n-f ^ 
173g. atf7*nhfl^y^y r?-;^yyf-;Ux-^ 
;l.T-fe7 i -h7 5g^W§-ti-8. 5%lSi:Lfcfl 
?L@0. 0 5//mco^yxf-py$85^D7 -f;l/^-$r 

mmszmsiLt:. 
[oi 343 mmm2 

±.&-&mi l Tit \Z-)V7 *.j-)Vb x^-vyo) 
£M&tmtt I f-2 Ogt, 'vf-fr* hdf^^o-;P> 
7iy4. 0gt/N°7 N^xyx/|/*yM0. 0 4g$: 
S-grt, 7oei/y/y 3-;«yy f ;n-f ^ 1 9 
og. at^rofpy^yn-^yy^x-r^r 
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0. 0 S/zmcOz-KUx^-U-ySS^oy -f/V?— 

[0135] USTO 
( 3 ) fcffl3?-*TlittO#y^?t*-/>7xy-/l'0 

B) 4 0gfc, f h5^K^f^'J3-;WiJ/l. 
4. Ogk/^h^xyx/^ylO. 0 2g£?g-& 
L, 7nti/y/'j3-/Ry^fyi/x-f^2 2 9 
g, 07Dtl/y/D rj-^y^f-^x-T/l^T-fe 
f-M00gl:«tl 1. 8%*»teUstt. ?L 
SO. 0 5Aemc7),-K'Jxf-l/>'K5^a7-f;^-Srffl 

[0136] 

it ( 3 ) CfflS-tSTWRiOdf U->t5b'^7xy-il^) 

mm k%w&m& («o , y^a-M 

B) 4 0 st, y^fD-;M7Sy4. 
OgtA-^h/l'xyx/^ylo. 02g£iI£U 7 
□ h°P-y^'j3-;^/^^x-r^2 3 4 g, mf 
rntl/y/y 3— /l/^7*?7lo:— rJWT-fe-r— h l 
0 2gt:jg»Hl l. 8%i§&fcU:flL ?LS0. o 
5xnncO.-KUXf-l^>'«!5^o7^;^-Srffll>Trja 

[0137] imm i 

TUIEco^Ux^yyiln-^ (&6lE-fk¥ (80 . ffiA 
^-K>jx^-l/yi/'j3-;l^2 000) 4 Ogt. 7-by 
* b * ^ f-/^ !J3-;WIJ;H4. 2gt^5 Nl/ 
xy^MyRl . 4 2g£?g-£U 7Db 0 l/>^'j3 

-^y^^x-f-^4 57g, a^ratvy^y 
3-;^y^^-;ux— f^T-fef— h 2 2 9 gto§li?$ 

#6. 8%)Mt U^t, fLSO. 0 5/xm^'JXf 

-JB^-v 777 4 ;i4tffilftlUMfrllHU:. 

[0138] jgttffl 1 -4 , JUrtHRW 1 TfcfcSS* 
Xt^-KiD. ^'J3y7xyN-±tc^pL.^. *. y 

h7U-h±t'2 0 5tl^»L, yy/57^- 



Z<D U V 2/5 7 4 -ffl^-V <y 77 * /M*£ l- ^'X h (ctt 

3 - a* y ^ ^px- tm^s t . tvmmsmz 
[0139] mmm 1 ~4 . m/ttm\ 1 vntdmt: 

xe-7— £«fc9, j^y3>">xyN-±{c^U^ 
h7U-h±T'2 0 5X:i#|§KlDf&U ovvjyj- 
m*-* v77 4 )V# (M«0. 2 2/zm)*#jftU* 

/WJJt:. Ttj|R<0^^*Xh?§?ff (i/7l^-tt ISA 
«APEX-Et?) fcxtr-t-fcrJrO^fil-*:. *7h7U- 
h ±T' 9 0 *C 1 t , b £H3fcf£. b 

4 ^.X^-i-X-^^O'Cl ■ 54HBfT-*jfc. l^' 
Xh£3£® 'jy/77^-M+777^/P 

'J y^57-f-Mt 777^;Wt U-JXYMb^ 

[0140] ±IBT1#^^ y V/77-f 77 

0. 2 5Am, $?§0. 9^/m) S-#-ti,v-y3>"7x 
^-*«Jtfc:&*llW:. *-yhr^-h±-C'2 0 5'Cl 

mo. 24um) man*:. msmwf-mM (se 
m) sutwi~4. &vib»wi-c»fcyy 

^57^ -ffldf-v 777^ >l>ttBffl&S8M*mifiLtt 

->vztthis y a yy^-mmmmmmmm^- 

ZZklzX*). 'jy/57 ^-M+777 -f/WW 
fflfc**W«Lfc. TiUfcflHi, *<l)lc«vvja>fc. 

{41 0 0%-CfcS. 

[0141] ¥*Mfc«= ci— (*-A"W«roy 
77-(-Ma-777^ ;M**>na**3 a ) / ( 
cO$=§ b ) D X 1 0 0 

&mLtz&Ul3ffl 1 tc^jcf J: d &*-^<7)Isoi: Denser 
^-y^W-TS^yny^x^-SSfftS. isoy^ 
-y»i, *-;U4"^* > ^>Bf<?5*-^'t"C^t'^IBIR|* t , 
SI S* -/KDICICD 3 *^ t ^ - y?b h . i fe » 
Dense/ n° ^ - y<4 N rf^— yl/tf'C^^^^^-yUtt"^* T* 

0. 2 5//mt*S. 
[0 142] 
[*13 



KJ1 (#(4: nm) 



I so Dense Bias I so Dense Bias 



(16) 82 003-57828 (P2003 - 5 DP A ) 



mmmi 


190 


80 


110 


98 


93 


5 




200 


100 


100 


96 


91 


5 




180 


90 


90 


98 


94 


4 


mmm4 


180 


100 


80 


89 


81 


8 


itmrni 


200 


80 


120 


84 


53 


31 



mnm 1 -~4 <n y v •? -< -jb^-v 7-7 ^w^mf 

VM>ense/<*-ytW«fl:ttfc:fth.S. *>fc3 6<C. 

mmm i^^jv^^ -jb* -y t-7 -r /uwi, 

I sog|5 t DenseSC V >T 'hS V # UT V CI t 

-/UOtfc (*-/HU«) Iso»fclt^*l,M)ense» 

Kfc^Tt. *ft^Mfco*-/l^^y7*7-r 
feftifcifrCaO. WmSk* IsogStDense^jSJfH 

h. 

[0 14 3] 9QM5 

±E£jR« 1 p - t'x^7 x x+]s >cr> 

&m&tmft=?-2 o gc, mmmt Ltfh?^ h*^ 

7h;Hyx;^yS0. 02g£?I-£U Totvy 
^Urj-^y^^ux-^n 73g. &tf7*otru 
>7V 3-;^y^f;yx- T-^r-fe-f— h7 5 gtcjg 

B?$-£8. 5S4%c7)i§?gt Lfc«. ?Lf20. 0 5^m 

[0144] $mm6 

±Mtt&M 1 t'xA-7 i/-^Ufl/ yco 

ftJi^*K)H t 2 0 g£. lElgJWi: LT*^flM l-*-> 
y^-o-/k*5$y4. Osb^&HOmbLX'Uh 
»/X.>XiV-fc>W.O. 0 4 g£i&&U raUU^/'J 

3-;«y^f/n-f/n 9 o g, st/rotvyy 

U n-/VE J ^f-^x— r^T'fef — h 8 3 g tcJSJBS 
-£8. iafi%c7)}§?gi LfcflL fL@0. 0 5^m^ 
'Jx^uyjgS^n^^^-Srfflv^TraL, UV^ 
7 7 -< -ffl^-Y y 7*7 4 sMtttMgftfll £ MM L . 
[0 14 5] SWJ7 

±IE^JSW 2 Tit P - b'x^7 * S-fUt * 9 
9 y U- 2 0 g(c. 3?fit#Ji: tTr 

LT;n'5 wuxyxyi^y&o. 08g^ 
U 7otU^>j3-wy^f/U-f/H86. 
Og, sr/Tntri^y^yn-yl^yy^/Wx-T/PT 

•fex-h7 5gtc^fs$-(t8. 5m&%<ommtttz 

f£. ?LS0. 0 5 jumca-K'Jxf- idylls? 07 
-£ffllvciF3flU yy^7 7^-ffl^-v y7°7-f 
JgJftiHj&'Hi&MHU:. 



[0146] HMCT8 

* ( 3 > lcfflS-n.HJlK^yyN'5t'x^7x7-;K7) 
Jtftft (80 . ffi,8*7Wjy#-M 

B) 4 0gC, 3etgSiJi:LTxh7^ h^^A^'J 
y ;l^4 . OgL 3?liiM$Efc L/Ca*5 h^xy 
,x/U*ylS0. 02g£iI-&U 7nti/y^ij3-/i/ 
ty^f;H-f^2 29g. SttfrotfUV^y 3- 
/l^/*f-/PX-f /VT-fcf— h 1 0 0 g 1 

i . 8nm%wmmt ttim, ?ifio . o sumnxv 

ifl/y|S?n7 /l^-fcfflVvcriSU 'JV^7 
7 -r -ffl^r-r «y 7-7 4 A4ffl?j£illlJ&lfc£9i» flte 
ft7^$<0GPC#ffi£flo*:i:<r^ WPtfyxf-P 
y|»t:TllfWili6 0 0 Ot'J)-?^. 
[0 14 7] S^t, ?WJy*-MB 1 g5r. rot 
Uy^'J n-yl^ey^f-ypx— r^3 s^mm^2 5 

ttmiz£*)m%Uz2 5°CX'<?>ftimi. I. 6mPa 

[0 148] Cife-K (mPas) <mm£ft>~) / 

imcDi&g. 2 5-c. mmwm 8. 3-25 mm.% <r>m 

JSfcttT, 0. 0 29t^t. 

[o 149] mmm9 

& (8) fc«a-t*y5K5«^a7xy-^«K (»* 
dsn* «*> . ffi.a*i/y>-yr psm-4 3 2 

6) 4 0gt=. $imMkLX'fhJXh*i'*1->U?V 
?->v*7 y >H 4 . lgt. @<h^Jt LT'*5 h;i/xy 
x;u*yg?i. 4gSrS-^ts roti/y/'j3-;R 
y^f-yux-^l-s? 1 g, S^TDt^yi/yn-;!' 
^y^^x-T-^T-bf— h 1 5 9 g£}£8?$-£9. 
5ftl%^?gi: fLSO. 0 5Am^yxfl/ 

y|^5yn7-f;l/^-2rfflV^TiP3fiL, »vri74 — 

[0 150] 
Hfcl 5] 

\ OH ' n 

[0 1 5 1 ] V'JY vV PSM-4326<^1 

g$r, rotri^y^y a-^y>f^x-f/i'3gt: 

fRSr. ESECtt*fHcJ:0»EU:2 5'CT'««iS 
Ji. 3 1. 9mPasT'S)o^. 
[ 0 1 5 2 3 ZLX CttS (mP a s ) <0*ff@^€D / 
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mmnms&2 5x:^mMm%.&. 3~2 5*»%<7)8!i 
[0153] tmm2±Mte&m3T'&tix , j r? »tv 

-*7'J;H4. lgfc. «-fbWfc LTA-^b/pxyx 

.xfypx— f)V3 7ig, atifrDei/y/gn-^t 
y^f-^x-f^r-fex-h i S9^zmm^9. s 
nsxemmt ttzm. ?l@o . o 5 ^ m^'jifi/ 

[0154] m.m3±M^m\AX-ntz^) t b'n* 
^7°ot7kX??'JW— h4 0g(w. SSKWWi: l/Cf-h 
Wh^f^'Ja-^'J^H. lgi, 15Wk 
3WfcUT^5Wkx>x^yKl. 4gSi^L > 7° 
ot°i/y^'ja-;^yy^x-x;i^3 7 l g, 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a gap filling material for lithography excellent in property of 
flattening a substrate with protrusions and recessions such as holes and trenches, causing no 
intermixing with a resist layer and having dry etching speed larger compared with that of the resist. 
SOLUTION: A composition for forming the gap filling material containing a polymer solution is used in 
manufacturing a semiconductor device by a method which consists of coating the substrate having 
holes with >1 aspect ratio defined by height/diameter with a resist and transferring an image to the 
substrate utilizing a lithography process and is used to flatten the substrate surface by coating the 
substrate therewith before coating it with the resist. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The gap philharmonic material formation constituent containing a polymer solution used in order 
to cover to this substrate before the aspect ratio shown for height/diameter is used in manufacture of the 
semiconductor device by the approach of covering a resist to the substrate which has one or more holes, and 
imprinting an image on a substrate using a lithography process and covers a resist and to make a substrate 
front face flat. 

[Claim 2] the above-mentioned polymer solution — the logarithm of [viscosity (mPas) — the gap 
philharmonic material formation constituent according to claim 1 whose multiplier H shown by change ]/ 
[change of solid content concentration (% of the weight)] is 0.06 or less and whose viscosity measured at 25 
% of the weight of solid content concentration is 1 - 80mPas. 

[Claim 3] The gap philharmonic material formation constituent according to claim 1 or 2 whose weight 
average molecular weight of the above-mentioned polymer is 500-30000. 

[Claim 4] A gap philharmonic material formation constituent given in any 1 term of claim 1 which uses the 
above-mentioned polymer solution in the range of 0. 1 - 30 % of the weight of solid content thru/or claim 3. 
[Claim 5] For this solvent, a polymer solution is a gap philharmonic material formation constituent given in 
any 1 term of claim 1 it is [ claim ] what the solvent (s) with which it has the boiling point higher than the 
glass transition temperature of this polymer contains 20% of the weight or more in [ all ] a solvent thru/or 
claim 4, including a polymer and a solvent. 

[Claim 6] A gap philharmonic material formation constituent given in any 1 term of claim 1 which is what 
the solvent (s) which has the boiling point higher 10 degrees C or more than the glass transition temperature 
of a polymer contains 20% of the weight or more in [ all ] a solvent thru/or claim 5. 

[Claim 7] A gap philharmonic material formation constituent given in any 1 term of claim 1 whose boiling 
point of a solvent (s) is 145-220 degrees C thru/or claim 6. 

[Claim 8] A gap philharmonic material formation constituent given in any 1 term of claim 1 whose solvents 
(s) are butyl lactate, the propylene glycol monobutyl ether, propylene-glycol-monomethyl-ether acetate, a 
cyclohexanone, the diethylene-glycol monomethyl ether, or such mixture thru/or claim 7. 
[Claim 9] a polymer — following type (1): — [Formula 1] 



(— however, Rl and R2 express a hydrogen atom, a methyl group, a fluorine atom, a chlorine atom, a 
bromine atom, or a cyano group, respectively.) — gap philharmonic material formation constituent given in 
any 1 term of claim 1 which is what has the repeat unit expressed at least thru/or claim 8. 
[Claim 10] A gap philharmonic material formation constituent given in any 1 term of claim 1 which is the 
copolymer which has the repeat unit to which a polymer contains in a side chain the homopolymer which 
has the repeat unit of a formula (1) or the repeat unit expressed with a formula (1), an aromatic series part, 
or a carboxylate part thru/or claim 8. 
[Claim 1 1] a polymer — formula (2): — [Formula 2] 
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A gap philharmonic material formation constituent given in any 1 term of claim 1 which is the Pori p-vinyl 
phenol come out of and expressed thru/or claim 8. 
[Claim 12] a polymer — formula (3): — [Formula 3] 



A gap philharmonic material formation constituent given in any 1 term of claim 1 which is the bromination 
object of the Pori p-vinyl phenol come out of and expressed thru/or claim 8. 
[Claim 13] a polymer — formula (4): — [Formula 4] 



(The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum per all 
monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. Gap 
philharmonic material formation constituent given in any 1 term of claim 1 which is the copolymer of the p- 
vinyl phenol and styrene which are expressed thru/or claim 8. 
[Claim 14] a polymer — formula (5): — [Formula 5] 



(The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum per all 
monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. Gap 
philharmonic material formation constituent given in any 1 term of claim 1 which is the copolymer of p- 
vinyl phenol and a methyl methacrylate expressed thru/or claim 8. 
[Claim 15] a polymer — formula (6): — [Formula 6] 



(The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum per all 
monomer repeat structural unit numbers which are n and m.) 0.2-1.0, and m of n are 0.0-0.8. Gap 
philharmonic material formation constituent given in any 1 term of claim 1 which is the copolymer of p- 
vinyl phenol and methacrylic-acid 2 -hydroxy ethyl expressed thru/or claim 8. 
[Claim 16] a polymer — formula (7): — [Formula 7] 



(The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum per all 
monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. Gap 
philharmonic material formation constituent given in any 1 term of claim 1 which is p-vinyl phenol and the 
copolymer of butyl acrylate which are expressed thru/or claim 8. 

[Claim 1 7] A gap philharmonic material formation constituent given in any 1 term of claim 1 containing the 
cross linking agent to which a gap philharmonic material formation constituent has at least two arch- forming 
functional groups in a polymer solution further thru/or claim 16. 

[Claim 1 8] Operation of the gap philharmonic material which applies a gap philharmonic material formation 
http://wv^4.ipdl.ncipi.go.jp/c^ 12/19/2005 
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constituent given in any 1 term of claim 1 thru/or claim 1 7 on a substrate, and uses it for the lithography 
process of the semiconductor device manufacture to calcinate. 

[Claim 19] The following (A) process, the (B) process, and a (C) process:(A) process : the aspect ratio 
shown for height/diameter to the substrate which has one or more holes The process which applies the gap 
philharmonic material formation constituent containing a polymer solution, and forms the packed bed by 
which flattening was carried out on this substrate by drying, (B) — process: ~ the manufacture approach of 
the semiconductor device which imprints an image and forms an integrated circuit device on the process 
which applies a resist and is dried and (C) process:exposure, development and the process to etch, and the 
substrate which becomes more. 

[Claim 20] (A) The manufacture approach according to claim 1 9 that the gap philharmonic material used at 
a process is a thing given in any 1 term of claim 1 thru/or claim 17. 

[Claim 21] (A) The front stirrup which forms the packed bed by the gap philharmonic material of a process 
is the manufacture approach according to claim 19 or 20 of behind adding the process (A') which forms an 
antireflection film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In detail this invention to the new gap philharmonic material formation constituent 
for lithography, and a pan Excel in the flattening nature on a substrate with the irregularity of a hole, a 
trench, etc., and INT AMIKI S HINGU with a resist layer does not happen. It is what offers the gap 
philharmonic material for lithography which the outstanding resist pattern is obtained and has a big dry 
etching rate as compared with a resist. It is related with the charge of DAMASHIN process lumber for 
introducing the wiring material Cu (copper) used in order to make especially wiring delay of a 
semiconductor device small in recent years. 
[0002] 

[Description of the Prior Art] Conventionally, in manufacture of a semiconductor device, micro processing 
by the lithography using a photoresist constituent is performed. Said micro processing is the processing 
method which forms the thin film of a photoresist constituent on a silicon wafer, irradiates activity beams of 
light, such as ultraviolet rays, through the mask pattern with which the pattern of a semiconductor device 
was drawn on it, develops negatives and carries out etching processing of the silicon wafer by using the 
obtained resist pattern as a protective coat. However, the activity beam of light used by the high integration 
of a semiconductor device progressing is also in the inclination short- wavelength-ized from i line (365nm) 
to a KrF excimer laser (248nm) in recent years. In connection with this, the effect of the scattered reflection 
from the substrate of an activity beam of light or a standing wave was a big problem. Then, the method of 
preparing an antireflection film (Bottom Anti-Reflective Coating, BARC) between a photoresist and a 
substrate has come to be examined widely. 

[0003] As antireflection film, the organic antireflection film which consists of inorganic antireflection film, 
such as titanium, a titanium dioxide, titanium nitride, chrome oxide, and nitriding silicon oxide, and the 
extinction nature matter and a high molecular compound is known. To the former needing a facility of a 
vacuum evaporator, a CVD system, a sputtering system, etc. for film formation, the latter is made 
advantageous at the point which does not need a special facility, and much examination is performed. For 
example, the acrylic resin mold antireflection film which has the hydronalium KISHIRUKI radical which is 
crosslinking reaction given in U.S. Pat. No. 5919599, and an extinction radical in the same intramolecular, 
the novolak resin mold antireflection film which has the hydronalium KISHIRUKI radical which is 
crosslinking reaction given in U.S. Pat. No. 5693691, and an extinction radical in the same intramolecular 
are mentioned. 

[0004] However, if it becomes an LSI pattern rule with 0.13 micrometers or less whenever [ detailed ], it 
will become difficult with the process technique of the present LSI to develop high performance-ization of 
LSI by the effect which wiring delay has on improvement in the speed of LSI increasing. Then, there is one 
of the ingredients used in order to make wiring delay small wiring material Cu. 
[0005] The technique introduced in order to change wiring material from current AL to Cu is a dual 
DAMASHIN process, for example, U.S. Pat. No. 6057239 is mentioned. In the process, an aspect ratio 
(irregularity) will use an antireflection film on a large substrate compared with the substrate of the 
conventional wiring material AL. 

[0006] As a property desired as a charge of organic system antireflection film lumber Having a big 
absorbance to light or a radiation, insoluble (INTAMIKISHINGU with a resist layer should not happen) to a 
resist solvent, There is no low-molecular diffusion object from an antireflection-film ingredient to the inside 
of a finishing resist at the time of spreading or stoving, Compared with a resist, it may have a big dry 
etching rate. They are indicated by for example, Proc.SPIE, Vol.3678, 800-809, Vol.3678, 174-185 (1999), 
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Proc.SPIE and Vol.2195, and 225-229 (1994). 

[0007] It is controlling the coat nature of the antireflection film in the substrate substrate of a hole periphery 
besides the property indicated above as a property demanded of the antireflection film ingredient for dual 
DAMASHIN processes. When an antireflection film is applied by fixed thickness, it is having the high 
flattening nature which has a big absorbance to light or a radiation, and is not dependent on the concavo- 
convex configuration of a substrate. 

[0008] However, it is becoming difficult to use the charge of organic system antireflection-film lumber as an 
antireflection-film ingredient for dual DAMASHIN processes. 

[0009] Then, the processes which use two-layer [ of the gap philharmonic material for lithography aiming at 
flattening ] are considered to be inorganic [ which has a big absorbance to light or a radiation ], and an 
organic system antireflection film. The gap philharmonic material for lithography described here is Gap- 
Filling material, namely, is a filler or flattening material. The advantage of this process is that bring about 
high resolution in a lithography process, and etch selectivity with a substrate substrate becomes large at an 
etching process. Since the gap philharmonic material for lithography does not contain the compound which 
has an absorbance while carrying out flattening of the irregularity of a substrate, it has a high dirty rate and 
has big etch selectivity with a resist in the etching process. 

[0010] As a property demanded of the gap philharmonic material for lithography, it be being able to carry 
out flattening of the substrate [ with large that there be no low-molecular diffusion object from an 
antireflection film ingredient to the inside of a finishing resist, have a big dry etching rate compared with a 
resist, and aspect ratio ( irregularity) ] top at the time of insoluble ( INTAMIKISHINGU with a resist layer 
not happen) to the resist solvent indicated above, spreading, or stoving. Gap philharmonic material for 
lithography which fills these the demands of all is desired. 
[0011] 

[Problem(s) to be Solved by the Invention] As a result of this invention person's etc. repeating research 
wholeheartedly in view of such the actual condition, when the gap philharmonic material formation 
constituent for lithography is applied by fixed thickness In order to raise the flattening nature independent of 
the concavo-convex configuration of a substrate The polymer solution contained in a gap philharmonic 
material formation constituent fills specific relation between solid content concentration and viscosity, That 
the polymer and solvent which are used for a polymer solution fill specific relation, and including p- vinyl 
phenol structure in these polymers at a list complete a header and this invention for a good thing. 
[0012] That is, it excels in the flattening nature on a substrate with the irregularity of a hole, a trench, etc. 
used in a DAMASHIN process, and INTAMIKISHINGU with a resist layer does not happen, but the 
outstanding resist pattern is obtained and the object of this invention is to offer [ offering the gap 
philharmonic material formation constituent for lithography which has a big dry etching rate as compared 
with a resist and ] the method of forming a resist pattern for having used this gap philharmonic material 
formation constituent for lithography for the list. 
[0013] 

[Means for Solving the Problem] It is used in manufacture of the semiconductor device by the approach of 
the invention in this application covering a resist to the substrate with which the aspect ratio shown for 
height/diameter as the 1st viewpoint has one or more holes, and imprinting an image on a substrate using a 
lithography process. As the gap philharmonic material formation constituent containing the polymer 
solution used in order to cover to this substrate before covering a resist and to make a substrate front face 
flat, and the 2nd viewpoint The multiplier H shown by change ]/[change of solid content concentration (% 
of the weight)] is 0.06 or less, the above-mentioned polymer solution — the logarithm of [viscosity (mPas) — 
and as the gap philharmonic material formation constituent of a publication, and the 3rd viewpoint in the 1st 
viewpoint whose viscosity measured at 25 % of the weight of solid content concentration is 1 - 80mPas As 
the gap philharmonic material formation constituent of a publication, and the 4th viewpoint in the 1st 
viewpoint or the 2nd viewpoint that the weight average molecular weight of the above-mentioned polymer 
is 500-30000 As the gap philharmonic material formation constituent of any one publication of the 1st 
viewpoint which uses the above-mentioned polymer solution in the range of 0.1 - 30 % of the weight of 
solid content thru/or the 3rd viewpoint, and the 5th viewpoint A polymer solution this solvent as the gap 
philharmonic material formation constituent of any one publication of the 1 st viewpoint which is what the 
solvent (s) which has the boiling point higher than the glass transition temperature of this polymer contains 
20% of the weight or more in [ all ] a solvent thru/or the 4th viewpoint, and the 6th viewpoint, including a 
polymer and a solvent As the gap philharmonic material formation constituent of any one publication of the 
1st viewpoint which is what the solvent (s) which has the boiling point higher 10 degrees C or more than the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/1 9/2005 



JP,2003-057828,A [DETAILED DESCRIPTION] 



Page 3 of 19 



glass transition temperature of a polymer contains 20% of the weight or more in [ all ] a solvent thru/or the 
5th viewpoint, and the 7th viewpoint As the gap philharmonic material formation constituent of any one 
publication of the 1st viewpoint thru/or the 6th viewpoint that the boiling point of a solvent (s) is 145-220 
degrees C, and the 8th viewpoint A solvent (s) Butyl lactate, the propylene glycol monobutyl ether, 
Propylene-glycol-monomethyl-ether acetate, a cyclohexanone, A polymer is following type (1): [0014] as 
the gap philharmonic material formation constituent of any one publication of the 1st viewpoint which is the 
diethylene-glycol monomethyl ether or such mixture thru/or the 7th viewpoint, and the 9th viewpoint. 
[Formula 8] 



[0015] Rl and R2 — respectively — a hydrogen atom, a methyl group, and a fluorine atom — [ however, ] a 
chlorine atom, a bromine atom, or a cyano group is expressed. As the gap philharmonic material formation 
constituent of any of the 1 st viewpoint which is what has the repeat unit expressed at least thru/or the 8th 
viewpoint, or one publication, and the 10th viewpoint The homopolymer with which a polymer has the 
repeat unit of a formula (1), Or the gap philharmonic material formation constituent of any one publication 
of the 1 st viewpoint which is the copolymer which has the repeat unit which contains in a side chain the 
repeat unit expressed with a formula (1), an aromatic series part, or a carboxylate part thru/or the 8th 
viewpoint, As the 1 1th viewpoint, a polymer is formula (2): [0016]. 
[Formula 9] 



[0017] A polymer is formula (3): [0018] as the gap philharmonic material formation constituent of any one 
publication of the 1st viewpoint which is the Pori p-vinyl phenol come out of and expressed thru/or the 8th 
viewpoint, and the 1 2th viewpoint. 
[Formula 10] 



[0019] A polymer is formula (4): [0020] as the gap philharmonic material formation constituent of any one 
publication of the 1st viewpoint which is the bromination object of the Pori p-vinyl phenol come out of and 
expressed thru/or the 8th viewpoint, and the 13th viewpoint. 
[Formula 11] 



[0021] (The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum 
per all monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. A 
polymer is formula (5): [0022] as the gap philharmonic material formation constituent of any one 
publication of the 1st viewpoint which is the copolymer of the p-vinyl phenol and styrene which are 
expressed thru/or the 8th viewpoint, and the 1 4th viewpoint. 
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[0023] (The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum 
per all monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. A 
polymer is formula (6): [0024] as the gap philharmonic material formation constituent of any one 
publication of the 1st viewpoint which is the copolymer of p-vinyl phenol and a methyl methacrylate 
expressed thru/or the 8th viewpoint, and the 1 5th viewpoint. 
[Formula 13] 



[0025] (The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum 
per all monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. A 
polymer is formula (7): [0026] as the gap philharmonic material formation constituent of any one 
publication of the 1st viewpoint which is the copolymer of p-vinyl phenol and methacrylic-acid 2- 
hydroxyethyl expressed thru/or the 8th viewpoint, and the 16th viewpoint. 
[Formula 14] 



[0027] (The number of monomer repeat structural units is shown respectively, and n and m set to 1 the sum 
per all monomer repeat structural unit numbers which are n and m.) 0.2-1 .0, and m of n are 0.0-0.8. The gap 
philharmonic material formation constituent of any one publication of the 1 st viewpoint which is p-vinyl 
phenol and the copolymer of butyl acrylate which are expressed thru/or the 8th viewpoint, The gap 
philharmonic material formation constituent of any one publication of the 1 st viewpoint which contains the 
cross linking agent to which a gap philharmonic material formation constituent has at least two arch-forming 
functional groups in a polymer solution further as the 17th viewpoint thru/or the 16th viewpoint, As the 18th 
viewpoint, the gap philharmonic material formation constituent of any one publication of the 1st viewpoint 
thru/or the 1 7th viewpoint is applied on a substrate. As the operation of gap philharmonic material used for 
the lithography process of the semiconductor device manufacture to calcinate, and the 19th viewpoint The 
following (A) process, the (B) process, and a (C) process: (A) process : the aspect ratio shown for 
height/diameter to the substrate which has one or more holes The process which applies the gap 
philharmonic material formation constituent containing a polymer solution, and forms the packed bed by 
which flattening was carried out on this substrate by drying, (B) — process: — as the manufacture approach 
of the semiconductor device which imprints an image and forms an integrated circuit device on the process 
which applies a resist and is dried and (C) process: exposure, development and the process to etch, and the 
substrate which becomes more, and the 20th viewpoint (A) as the manufacture approach of a publication, 
and the 21st viewpoint in the 19th viewpoint whose gap philharmonic material used at a process is the thing 
of any one publication of the 1 st viewpoint thru/or the 1 7th viewpoint (A) The front stirrup which forms the 
packed bed by the gap philharmonic material of a process is the manufacture approach given in the 1 9th 
viewpoint or the 20th viewpoint of behind adding the process (A') which forms an antireflection film. 
[0028] 

[Embodiment of the Invention] The dual DAMASHIN method has a wiring gutter (trench) and a connection 
hole in the same part on a substrate, and embeds and uses Cu for them. These dual DAMASHIN method can 
conquer the miniaturization of a chip size, and the problem of wiring delay. 

[0029] In case a resist is covered and an image is imprinted on a substrate using a lithography process, since 
a rectangle resist pattern is not obtained by the echo on a substrate, i.e., the echo from a resist underside, 
furring, such as an antireflection film ingredient, is applied between a substrate and a resist. 
[0030] However, the substrate used for a dual DAMASHIN process One or more, since the aspect ratio 
shown for height/diameter usually has the hole of the range of 1 -20, in the hole which has these aspect ratios 
In the hole core where **** of furring was bad to hole details, consequently furring was applied by the 
spinner preferably [ flowability ] in furring, such as the conventional antireflection film ingredient Since the 
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depression of furring occurred in a subsequent desiccation process, even if it applied the resist on it, it was 
that from which a good pattern is not obtained by the scattered reflection which originates in irregularity 
from a resist underside. 

[003 1] When applying these phenomena by the approach of using a spinner for a substrate and trickling 
furring, it became clear that furring which has the solid content which the solvent of furring flew, and the 
resin solid content in furring increased, and increased by revolution of a substrate originated in viscosity 
increasing. Although the solid content concentration of furring before spreading is usually just over or below 
1 0 % of the weight, in case furring flows into a hole on a spinner, the solid content increases till around 70 
% of the weight depending on 20 - 50 % of the weight, or conditions. That is, since viscosity increased-like 
proportionally compared with the viscosity before spreading when solid content increases, it was that to 
which the inflow nature to a hole falls. Therefore, even if solid content concentration increases, furring with 
little viscosity change is called for. 

[0032] In case a spinner is used for a substrate first of all and furring is applied, it is necessary to carry out 
flattening. (Flattening of the 1 st step) the value of the viscosity to which solid content concentration 
measured the flowability of good furring at 25 % of the weight from these phenomena — 1 - 80mPas — it is - 
- and the logarithm of [viscosity (mPas) — it found out that it was required for the multiplier H shown by 
change ]/[change of solid content concentration (% of the weight)] to be 0.06 or less, here — the logarithm of 
viscosity — the value of change is shown by the common logarithm. Moreover, solid content concentration 
is concentration in case inflow in a hole is expected in 25 % of the weight, and the range of 1 - 80mPas is 
viscosity range required when an aspect ratio secures the good inflow nature to one or more holes. In order 
to make it this viscosity value not change with change of solid content a lot, it found out becoming furring 
which can be used for this process with the polymer solution which has the property which can be held so 
that the above-mentioned multiplier H may turn to 0.06 or less. The above-mentioned multiplier H is 0.06 or 
less, and a multiplier's H approaching zero is that change (logarithm) of the viscosity to change of solid 
content concentration is lost, and although it is ideal, it is 0.02<=H<=0.06 practical. 
[0033] Even if it applies to a substrate the polymer solution which has the above-mentioned property and 
passes through a subsequent desiccation process, it is required to acquire a flat field without irregularity. By 
surveying the viscosity rate of change in about 25% of the weight of 25 degrees C with E mold viscometer, 
this multiplier H can be easily deduced from about 8 % of the weight of solid content concentration. 
[0034] And as a property of furring required for these processes, in order to create a hole and a trench by 
etching simultaneously, it is required for a dry etching rate to be large compared with a resist. Since it has 
the extinction part (clo MOFOA) where the absorbancy index which can absorb exposure light in order to 
give an acid-resisting function in furring, such as an antireflection film ingredient, is big, generally a dry 
etching rate is low. As furring used for this object, in order to raise a dry etching rate, the ingredient which 
does not contain clo MOFOA is desirable. 

[0035] Therefore, the properties as furring required for this process are flattening nature's being high and 
having a big dry etching rate. And the gap philharmonic material of the invention in this application was 
found out as furring which fulfills these conditions. 

[0036] The gap philharmonic material for lithography of the invention in this application (Gap-Filling 
material) is used as a filler or flattening material. 

[0037] The invention in this application is gap philharmonic material formation constituent **** containing 
the polymer solution used in order to cover to this substrate before the aspect ratio shown for 
height/diameter is used in manufacture of the semiconductor device by the approach of covering a resist to 
the substrate which has one or more holes, and imprinting an image on a substrate using a lithography 
process and covers a resist and to make a substrate front face flat. 

[0038] the above-mentioned polymer solution — the logarithm of [viscosity (mPas) — the multiplier H 
shown by change ]/[change of solid content concentration (% of the weight)] is 0.06 or less, and the 
viscosity measured at 25 % of the weight of solid content concentration has the physical-properties value of 
1 - 80mPas. 

[0039] As for this polymer, it is desirable that weight average molecular weight is 500-30000. It is difficult 
for weight average molecular weight to obtain the film of an amorphous condition less than by 500, and is 
because possibility of sublimating in a baking process further is high and it is difficult to obtain the flat film. 
Moreover, when weight average molecular weight exceeds 30000, there are few polymers which fulfill the 
above-mentioned viscosity conditions. 

[0040] The solid content of a polymer solution is 0.1 - 20 % of the weight preferably 0.1 to 30% of the 
weight. And the gap philharmonic material formation constituent of this invention can add a cross linking 
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agent, a bridge formation catalyst, etc. in a polymer solution. 

[0041] The total solids which added the polymer, the cross linking agent, the bridge formation catalyst, etc. 
are 0. 1 - 30 % of the weight. 

[0042] However, also after using a spinner for a substrate and applying furring, when the cavity remains in 
the interior of a hole, without filling up the whole hole with furring yet, it is necessary to carry out flattening 
at the time of the heat hardening of furring. (Flattening of a second stage story) That is, it is necessary to 
heat flattening of a second stage eye at the temperature more than delaying buildup of solid content 
concentration at the time of the heat hardening of furring, and the glass transition temperature of a polymer, 
and it needs to give a fluidity to furring. 

[0043] On such heating conditions, the solvent (s) which forms a polymer solution has the boiling point 
higher than the glass transition temperature of a polymer, and the desirable boiling point high 10 degrees C 
or more. And the boiling point is in the range of 145-220 degrees C. a solvent volatilization rate [ in / by 
using this high-boiling point solvent (s) / a BEKU process ] — small — carrying out — viscosity lifting — late 
— ****** — things are possible. 

[0044] Flattening of the furring which a perimeter to furring flowed in promptly even if it produced the 
depression for restoration of the hole upper part of this cavity since the whole furring applied while filling 
up with the cavity which fluidization of a polymer solution took place when this heated above the glass 
transition temperature of a polymer, and remained in the interior of a hole thoroughly is fluidized, and was 
formed on the substrate is carried out. 

[0045] However, even if the boiling point of a solvent (s) is too high, it cannot be used as gap philharmonic 
material. This is for a solvent's not volatilizing at the time of the heat hardening processing after spin 
spreading, but remaining into gap philharmonic material. Heat hardening processing after spin spreading is 
usually performed below 220 degrees C. 

[0046] Although the solvent (s) used for the polymer solution of the invention in this application uses the 
high-boiling point solvent in the range of the above-mentioned 145-220 degrees C as a principal component, 
it does not bar mixing of the solvent of a low-boiling point. However, it is necessary to contain preferably 
the above-mentioned high-boiling point solvent (s) at 30% of the weight or more of a rate 20% or more with 
weight in [ all ] a solvent. Although the solvent which consists of the above-mentioned high-boiling point 
solvent (s) can also be used, the above-mentioned high-boiling point solvent (s) is usually preferably used at 
30 - 80% of the weight of a rate 20 to 80% of the weight in [ all ] a solvent. 

[0047] Since all solvents volatilize [ this rate ] at less than 20 % of the weight at the time of baking and the 
fluidity of a polymer falls, embedding nature becomes low. On the other hand, when exceeding 80 % of the 
weight, there is a problem in respect of the front-face nature of the applied gap philharmonic material 
constituent. 

[0048] And as a property of furring required for these processes, in order to create a hole and a trench by 
etching simultaneously, it is required for a dry etching rate to be large compared with a resist. Since it has 
the extinction part (clo MOFOA) where the absorbancy index which can absorb exposure light in order to 
give an acid-resisting function in furring, such as an antireflection film ingredient, is big, generally a dry 
etching rate is low. As furring used for this object, in order to raise a dry etching rate, the ingredient which 
does not contain clo MOFOA is desirable. 

[0049] Therefore, the properties as furring required for this process are flattening nature's being high and 
having a big dry etching rate. And the gap philharmonic material of the invention in this application was 
found out as furring which fulfills these conditions. 

[0050] The invention in this application is used in order to cover to this substrate before the aspect ratio 
shown for height/diameter is used in manufacture of the semiconductor device by the approach of covering a 
resist to the substrate which has one or more holes, and imprinting an image on a substrate using a 
lithography process and covers a resist and to make a substrate front face flat. Moreover, since the low 
molecular weight compound desorbed from a substrate is shut up, it can also use. 

[0051] The solid content of a polymer solution is 0.1 - 20 % of the weight preferably 0.1 to 30% of the 
weight. And the gap philharmonic material formation constituent of this invention can add a cross linking 
agent, a bridge formation catalyst, etc. in a polymer solution. 

[0052] The total solids which added the polymer, the cross linking agent, the bridge formation catalyst, etc. 
are 0. 1 - 30 % of the weight. 

[0053] As a gap philharmonic material formation constituent for lithography of this invention, it is formed 
from other additives the polymer containing a crosslinking reaction radical, a cross linking agent with at 
least two arch- forming functional groups, a bridge formation catalyst, a solvent, and if needed. 
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[0054] The polymer which repeats at least the hydroxyl which is a crosslinking reaction radical, and 
contains it one or more per unit as a polymer used for this invention is mentioned. For example, the 
thermoplastic polymer obtained by carrying out the polymerization of the compound which has one addition 
polymerization nature unsaturated bond chosen from acrylic acids, hydroxyalkyl acrylate, hydroxyalkyl 
methacrylate, styrene, celluloses, a crotonic acid, etc., or thermosetting phenol resin is mentioned. 
[0055] The compound which has one addition polymerization nature unsaturated bond chosen as below 
from acrylic acids, hydroxyalkyl acrylate, hydroxyalkyl methacrylate, styrene, celluloses, crotonic acids, 
phenol resin, etc. is mentioned. 

[0056] An acrylic acid, a methacrylic acid, etc. are mentioned as acrylic acids. 

[0057] As hydroxyalkyl acrylate, the hydroxyalkyl acrylate which has ten side-chain alkyl groups from a 
carbon number 1 is mentioned. For example, they are hydroxymethyl acrylate, hydroxyethyl acrylate, 
hydroxypropyl acrylate, hydroxy butyl acrylate, etc. 

[0058] As hydroxyalkyl methacrylate, the hydroxyalkyl methacrylate which has ten side-chain alkyl groups 
from a carbon number 1 is mentioned. For example, they are hydroxymethyl methacrylate, hydroxyethyl 
methacrylate, hydroxypropyl methacrylate, hydroxy butyl methacrylate, etc. 
[0059] As styrene, hydroxystyrene, hydroxy bromostyrene, carboxy styrene, etc. are mentioned. 
[0060] A cellulose, cellulose acetate, nitrocellulose, CHITOSAN, etc. are mentioned as celluloses. 
[0061] As crotonic acids, the crotonic acid which has ten alkyl groups from a carbon number 1 is mentioned. 
For example, they are methyl crotonate, ethyl crotonate, propyl crotonate, and BURIRU crotonate. 
[0062] Phenol resin carries out the polycondensation of phenols and the aldehydes under acid-catalyst 
existence, and is obtained. As phenols used, for example Under the present circumstances, a phenol, o- 
cresol, m-cresol, p-cresol, o-ethylphenol, m-ethylphenol, p-ethylphenol, o-butylphenol, m-butylphenol, p- 
butylphenol, 2, 3-xylenol, 2, 4-xylenol, 2, 5-xylenol, 3, 4-xylenol, 3,5-xylenol, 2, 3, a 5-trimethyl phenol, 3 
and 4, a 5-trimethyl phenol, p-phenylphenol, a hydroquinone, a catechol, resorcinol, 2-methyl resorcinol, 
pyrogallol, the alpha-naphthol, the beta-naphthol, Bisphenol A, dihydroxybenzoic acid ester, ortho 
nitrophenol, m-nitrophenol, p-nitrophenol, o-chlorophenol, m-chlorophenol, p-chlorophenol, etc. can be 
mentioned, o-cresol, m-cresol, p-cresol, 2, 3-xylenol, 2, 4-xylenol, 2, 5-xylenol, 2 and 3, a 5-trimethyl 
phenol, resorcinol, 2-methyl resorcinol, etc. are desirable among these compounds. 
[0063] moreover, as aldehydes which carry out a polycondensation to the above-mentioned phenols For 
example, formaldehyde, a trioxane, a paraformaldehyde, A benzaldehyde, an acetaldehyde, a propyl 
aldehyde, a phenyl aldehyde, alpha-phenylpropyl aldehyde, beta-phenylpropyl aldehyde, Ortho 
hydroxybenzaldehyde, an m-hydroxy benzaldehyde, A p-hydroxy benzaldehyde, o-chlorobenzaldehyde, m- 
chlorobenzaldehyde, p-chlorobenzaldehyde, o-nitro benzaldehyde, m-nitro benzaldehyde, p-nitro 
benzaldehyde, o-methyl benzaldehyde, m-methyl benzaldehyde, p-methyl benzaldehyde, o-ethyl 
benzaldehyde, m-ethyl benzaldehyde, p-ethyl benzaldehyde, a p-n-normal butyraldehyde, a furfural, a 1 - 
naphth aldehyde, a 2-naphth aldehyde, a 2-hydroxy-l-naphth aldehyde, etc. can be mentioned. Especially 
formaldehyde is [ among these ] desirable. 

[0064] To the macromolecule of this invention, it is also possible to copolymerize the monomer of non- 
cross-linking in addition to the above-mentioned polymer, and, thereby, a dry etching rate, a reflection 
factor, etc. can be finely tuned to it. The following are mentioned as such a copolymerization monomer. For 
example, it is the compound which has one addition polymerization nature unsaturated bond chosen from 
acrylic ester, acrylamides, methacrylic ester, methacrylamide, an allyl compound, vinyl ether, vinyl ester, 
styrene, and crotonic-acid ester. 

[0065] As acrylic ester, the alkyl acrylate of 1-10 is mentioned, for example for the carbon atomic number 
of an alkyl group. 

[0066] As methacrylic ester, the alkyl methacrylate of 1-10 is mentioned, for example for the carbon atomic 
number of an alkyl group. 

[0067] As acrylamides, acryl amide, N-alkyl acrylamide, N-aryl acryl amide, N, and N-dialkyl acryl amide, N, 
and N-aryl acrylamide, N-methyl-N-phenyl acrylamide, N-2-acetamidoethyl-N-acetyl acrylamide, etc. are 
mentioned. 

[0068] As methacrylamide, methacrylamide, N-alkyl methacrylamide, N-aryl methacrylamide, N, and N- 
dialkyl methacrylamide, N, and N-diaryl methacrylamide, N-methyl-N-phenyl methacrylamide, N-ethyl-N- 
phenyl methacrylamide, etc. are mentioned, for example. 

[0069] As vinyl ether, alkyl vinyl ether, the vinyl aryl ether, etc. are mentioned, for example. 

[0070] As vinyl ester, vinyl butyrate, vinyl iso butyrate, vinyl trimethyl acetate, etc. are mentioned, for 

example. 
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[0071] As styrene, styrene, alkyl styrene, alkoxy styrene, halogen styrene, etc. are mentioned, for example. 
[0072] As crotonic-acid ester, crotonic-acid alkyls, such as crotonic-acid butyl, crotonic-acid hexyl, and 
glycerol mono-crotonate, are mentioned, for example. 

[0073] Moreover, the dialkyl ester of itaconic-acid dialkyls, a maleic acid, or boletic acid or monoalkyl 
ester, a crotonic acid, an itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, 
MAREIRO nitril, etc. are mentioned. In addition, if it is the addition polymerization nature unsaturated 
compound which repeats at least the hydroxyl which is a crosslinking reaction radical, and generally 
contains it one or more per unit and in which a polymer and copolymerization are possible, it can use. 
[0074] The polymers in this invention may be any of a random polymer, a block polymer, or a graft 
polymer. The polymer which forms the antireflection film of this invention is compoundable by approaches, 
such as a radical polymerization, anionic polymerization, and cationic polymerization. Various approaches, 
such as solution polymerization, a suspension polymerization, an emulsion polymerization, and a bulk 
polymerization, are possible for the gestalt. 

[0075] The solid content of the gap philharmonic material formation constituent for lithography of this 
invention is 0.1 - 30 % of the weight, and — as the content of the above-mentioned resin — all the constituent 
100 weight sections — receiving — 0.1 - 30 weight section — it is 0.1 - 20 weight section preferably. 
[0076] The desirable polymer used for the invention in this application has at least the repeat unit expressed 
with a formula (1). The above-mentioned polymer makes the repeat unit of a formula (1) indispensable, and 
consists of several sorts of copolymers in which the homopolymer which consists of a formula (1), its 
derivative or a formula (1), and copolymerization are possible. 

[0077] And the above-mentioned polymer is a copolymer which has the repeat unit which contains in a side 
chain the homopolymer which has the repeat unit of a formula (1) or the repeat unit expressed with a 
formula (1), an aromatic series part, or a carboxylate part. 

[0078] With an aromatic series part, the benzene ring or the benzene ring which has a substituent is 
mentioned. With a carboxylate part, methyl, ethyl, propyl, butyl, hexyl, hydroxymethyl, 2-hydroxy ethyl, 3- 
hydroxypropyl, etc. are mentioned. 

[0079] although the molecular weight of the polymer which forms the above-mentioned gap philharmonic 
material is changed with the spreading solvent to be used, solution viscosity, a film configuration, etc. — as 
weight average molecular weight - 1000-100000 - desirable - 1000-60000 - it is 1000-30000 still more 
preferably. 

[0080] As for the polymer used for the gap philharmonic material formation constituent of the invention in 
this application, it is desirable to use at least a kind of polymer chosen from the group more specifically 
shown by the above-mentioned formula (2) thru/or the formula (7). 

[0081] The polymer of a formula (2) is a homopolymer obtained by carrying out the polymerization of the 
p- vinyl phenol. 

[0082] Composition of the polymer of a formula (2) is obtained by the conventional method. For example, 
the p-hydroxy styrene monomer ****(ed) nitrogen for 30 minutes in the solution (LANCASTER product) 
which dissolved in propylene glycol. It is obtained by adding Azobisisobutyronitril azobisuisobutironitoriru 
(Pure Chemistry product) as a polymerization initiator, and agitating under nitrogen-gas-atmosphere mind 
for 48 hours, keeping the reaction mixture at 70 degrees C. By reprecipitating in 11. of distilled water, a 
reactant is recoverable as fine particles. 

[0083] the weight average molecular weight of the polymer of a formula (2) — 1000-100000 — desirable — 
1000-60000 - it is 1000-30000 still more preferably. Moreover, the polymer of a formula (2) can be 
received also as a commercial item. 

[0084] 1 .5 bromine atoms replace the hydrogen atom of the ortho position of the benzene ring of p- vinyl 
phenol, and/or the meta position for the polymer of a formula (3) on the average per one unit of p- vinyl 
phenol. The approach of brominating the polymer obtained by the formula (2) as an approach of obtaining 
the polymer of a formula (3) is mentioned. Although a synthetic example is shown below, it is not that the 
content of this invention is limited to this, either. For example, after dissolving the Pori p-vinyl phenol 
obtained by the formula (2) in a carbon tetrachloride or a carbon disulfide, nitrogen was ****(ed) in the 
solution for 30 minutes. It is obtained by adding a bromine and agitating the solution at a room temperature, 
for 5 hours. By reprecipitating in 11. of distilled water, a reactant is recoverable as fine particles. 
[0085] the weight average molecular weight of the polymer of a formula (3) — 1000-100000 — desirable — 
1000-60000 ~ it is 1000-30000 still more preferably. Moreover, the polymer of a formula (3) can be 
received also as a commercial item. 

[0086] The polymer of a formula (4) is obtained by the conventional method. In the polymer of a formula 
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(4) , p-vinyl phenol unit is an indispensable unit. And although styrene is an arbitration component, it is more 
desirable to consider as the copolymer using the monomer of p-vinyl phenol and styrene. n:m= of the 
polymer of the formula (4) from which the mole ratio of p-vinyl phenol and styrene is obtained — 0.2 to 
1.0:0.0 to 0.8 — desirable — n:m= — 0.2 to 0.8:0.2 to 0.8 - corresponding — p-vinyl phenol and styrene — 0.2 
to 1 .0:0.0 to 0.8 - it is preferably compoundable by the mole ratio of n:m=0.2-0.8:0.2 - 0.8**. 

[0087] Although a synthetic example is shown below, it is not that the content of this invention is limited to 
this, either. After dissolving the p-hydroxy styrene monomer and styrene monomer which are marketed in 
propylene glycol, nitrogen was ****( e d) in reaction mixture for 30 minutes. It is obtained by adding 
Azobisisobutyronitril azobisuisobutironitoriru as a polymerization initiator and agitating under nitrogen-gas- 
atmosphere mind for 48 hours, keeping the reaction mixture at 70 degrees C. By reprecipitating in 11. of 
distilled water, a reactant is recoverable as fine particles. 

[0088] the weight average molecular weight of the polymer of a formula (4) ~ 1000-100000 - desirable — 
1000-60000 - it is 1000-30000 still more preferably. Moreover, the polymer of a formula (4) can be 
received also as a commercial item. 

[0089] The polymer of a formula (5) is obtained by the conventional method. In the polymer of a formula 

(5) , p-vinyl phenol unit is an indispensable unit. And although a methyl methacrylate is an arbitration 
component, it is more desirable to consider as the copolymer using the monomer of p-vinyl phenol and a 
methyl methacrylate. n:m= of the polymer of the formula (5) from which the mole ratio of p-vinyl phenol 
and a methyl methacrylate is obtained — 0.2 to 1.0:0.0 to 0.8 ~ desirable - n:m= - 0.2 to 0.8:0.2 to 0.8 — 
corresponding — p-vinyl phenol and a methyl methacrylate — 0.2 to 1.0:0.0 to 0.8 — it is preferably 
compoundable by the mole ratio of n:m=0. 2-0.8:0.2 - 0.8**. 

[0090] Although a synthetic example is shown below, it is not that the content of this invention is limited to 
this, either. After dissolving the p-hydroxy styrene monomer and methyl methacrylate which are marketed 
in propylene glycol, nitrogen was ****(ed) in reaction mixture for 30 minutes. It is obtained by adding 
Azobisisobutyronitril azobisuisobutironitoriru as a polymerization initiator and agitating under nitrogen-gas- 
atmosphere mind for 48 hours, keeping the reaction mixture at 70 degrees C. By reprecipitating in 11. of 
distilled water, a reactant is recoverable as fine particles. 

[0091] the weight average molecular weight of the polymer of a formula (5) — 1000-100000 — desirable — 
1000-60000 -- it is 1000-30000 still more preferably. Moreover, the polymer of a formula (5) can be 
received also as a commercial item. 

[0092] The polymer of a formula (6) is obtained by the conventional method. In the polymer of a formula 

(6) , p-vinyl phenol unit is an indispensable unit. And although methacrylic-acid 2-hydroxyethyl is an 
arbitration component, it is more desirable to consider as the copolymer using the monomer of p-vinyl 
phenol and methacrylic-acid 2-hydroxyethyl. n:m= of the polymer of the formula (6) from which the mole 
ratio of p-vinyl phenol and methacrylic-acid 2-hydroxyethyl is obtained — 0.2 to 1.0:0.0 to 0.8 — desirable — 
n:m= — 0.2 to 0.8:0.2 to 0.8 — corresponding — p-vinyl phenol and methacrylic-acid 2-hydroxyethyl — 0.2 
to 1 .0:0.0 to 0.8 - it is preferably compoundable by the mole ratio of n:m=0.2-0.8:0.2 - 0.8**. 

[0093] Although a synthetic example is shown below, it is not that the content of this invention is limited to 
this, either. After dissolving the p-hydroxy styrene monomer and methacrylic-acid 2-hydroxyethyl which are 
marketed in propylene glycol, nitrogen was ****(ed) in reaction mixture for 30 minutes. It is obtained by 
adding Azobisisobutyronitril azobisuisobutironitoriru as a polymerization initiator and agitating under 
nitrogen-gas-atmosphere mind for 48 hours, keeping the reaction mixture at 70 degrees C. By reprecipitating 
in 11. of distilled water, a reactant is recoverable as fine particles. 

[0094] the weight average molecular weight of the polymer of a formula (6) — 1000-100000 — desirable — 
1000-60000 — it is 1000-30000 still more preferably. Moreover, the polymer of a formula (6) can be 
received also as a commercial item. 

[0095] The polymer of a formula (7) is obtained by the conventional method. In the polymer of a formula 

(7) , p-vinyl phenol unit is an indispensable unit. And although butyl acrylate is an arbitration component, it 
is more desirable to consider as p-vinyl phenol and the copolymer using the monomer of butyl acrylate. 
n:m= of the polymer of the formula (7) from which the mole ratio of p-vinyl phenol and butyl acrylate is 
obtained -- 0.2 to 1 .0:0.0 to 0.8 - desirable - n:m= - 0.2 to 0.8:0.2 to 0.8 - corresponding - p-vinyl phenol 
and methacrylic-acid 2-hydroxyethyl — 0.2 to 1.0:0.0 to 0.8 - it is preferably compoundable by the mole 
ratio of n:m=0.2-0.8:0.2 - 0.8**. 

[0096] Although a synthetic example is shown below, it is not that the content of this invention is limited to 
this, either. After dissolving the p-hydroxy styrene monomer and methacrylic-acid butyl which are marketed 
in propylene glycol, nitrogen was ****(ed) in reaction mixture for 30 minutes. It is obtained by adding 
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Azobisisobutyronitril azobisuisobutironitoriru as a polymerization initiator and agitating under nitrogen-gas- 
atmosphere mind for 48 hours, keeping the reaction mixture at 70 degrees C. By reprecipitating in 11. of 
distilled water, a reactant is recoverable as fine particles. 

[0097] the weight average molecular weight of the polymer of a formula (7) — 1000-100000 — desirable — 
1000-60000 — it is 1000-30000 still more preferably. Moreover, the polymer of a formula (7) can be 
received also as a commercial item. 

[0098] The gap philharmonic material formation constituent for lithography of this invention dissolves the 
polymer of above-mentioned formula (1) - (7) in a solvent, if needed, adds a cross linking agent and other 
additives, and is formed. 

[0099] As the above-mentioned desirable polymer, although the bromination object of a Pori p- vinyl phenol 
and a Pori p-vinyl phenol, the copolymer of p-vinyl phenol and styrene, the copolymer of p-vinyl phenol 
and a methyl methacrylate, the copolymer of p-vinyl phenol and methacrylic-acid 2 -hydroxy ethyl, the 
copolymer of p-vinyl phenol and butyl acrylate, etc. are illustrated, the glass transition temperature of these 
polymers is 100-170 degrees C. 

[0100] The gap philharmonic material formation constituent of this invention is 0.1 - 30 % of the weight 
preferably 0.1 to 50% of the weight as solid content. And as a content of the above-mentioned polymer, it is 
50 - 90 % of the weight preferably 30 to 99% of the weight to total solids. 

[0101] The gap philharmonic material for lithography of the invention in this application can contain a cross 
linking agent with at least two arch-forming functional groups. As the cross linking agent, a melamine 
system, a permutation urea system, the polymer system containing an epoxy group, etc. are mentioned. 
Preferably, it is compounds, such as methoxymethyl-ized glycouril or a methoxymethyl-ized melamine, and 
they are tetramethoxy methyl glycoluryl or a hexamethoxy methylol melamine especially preferably, 
although the addition of a cross linking agent is changed with the spreading solvent to be used, the substrate 
substrate to be used, the solution viscosity demanded, the film configuration demanded — all the constituent 
100 weight sections — receiving — 0.001 - 20 weight section — desirable — 0.01 - 10 weight section — it is 
the 0.1 - 5.0 weight section still more preferably. 

[0102] The gap philharmonic material formation constituent for lithography of this invention can add a 
bridge formation catalyst. As the bridge formation catalyst, it is the compound which can control progress of 
crosslinking reaction, and the compound which generates an acid with heat, the compound which generates 
an acid by light are mentioned. Preferably, they are compounds, such as p-toluenesulfonic acid or pilus 
JIUMU p-toluenesulfonic acid, although the addition of a bridge formation catalyst is changed with the 
spreading solvent to be used, the substrate substrate to be used, the solution viscosity demanded, the film 
configuration demanded — the addition 100 weight section of a cross linking agent — receiving — 0.01 - 30 
weight section — desirable — 0.1 - 30 weight section — it is 0.5 - 20 weight section still more preferably. 
[0103] By this invention, as a solvent in which the above-mentioned polymer is dissolved Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, Methyl-cellosolve acetate, ethylcellosolve acetate, the 
diethylene-glycol monomethyl ether, Diethylene glycol monoethyl ether, the diethylene-glycol monobutyl 
ether, Propylene glycol, propylene glycol monomethyl ether, The propylene glycol monoethyl ether, the 
propylene glycol monobutyl ether, Propylene-glycol-monomethyl-ether acetate, propylene glycol propyl 
ether acetate, Toluene, a xylene, a methyl ethyl ketone, cyclopentanone, a cyclohexanone, 2-hydroxy ethyl 
propionate, 2-hydroxy 2-methyl ethyl propionate, ETOSHIKI ethyl acetate, hydroxyacetic acid ethyl, 2- 
hydroxy 3-methyl butanoic acid methyl, 3-methoxy methyl propionate, 3-methoxy ethyl propionate, 3- 
ethoxy ethyl propionate, 3-ethoxy methyl propionate, methyl pyruvate, pyruvic-acid ethyl, ethyl acetate, 
butyl acetate, ethyl lactate, butyl lactate, a cyclohexanone, etc. can be used. These organic solvents are 
independent or are used in two or more sorts of combination. 

[0104] It is necessary to choose the solvent (s) which has the boiling point higher than the glass transition 
temperature of the above-mentioned polymer also in these solvents. It is desirable that it is the solvent (s) 
which has the boiling point higher 10 degrees C or more than especially the glass transition temperature of a 
polymer. Moreover, when applying this application gap philharmonic material to a substrate and performing 
desiccation and baking, these desiccation and burning temperature are considered, and as for the boiling 
point of these solvents, it is desirable that it is in the range of 145-220 degrees C. Moreover, it is desirable 
that the vapor pressure of a solvent is below 933Pa (=7mmHg) in 20 degrees C. 
[0105] Propylene glycol monomethyl ether, the propylene glycol monobutyl ether, butyl lactate, the 
diethylene-glycol monomethyl ether, a cyclohexanone, propylene-glycol-monomethyl-ether acetate, etc. are 
mentioned in the above-mentioned solvent, and butyl lactate, the propylene glycol monobutyl ether, 
propylene-glycol-monomethyl-ether acetate, a cyclohexanone, the diethylene-glycol monomethyl ether, or 
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such mixture are desirable as the above-mentioned solvent (s) especially. 

[0106] Furthermore, to the gap philharmonic material formation constituent for lithography of this 
invention, the further rheology regulator, an adhesion adjuvant, a surfactant, etc. can be added if needed in 
addition to the above. 

[0107] A rheology regulator mainly raises the fluidity of the gap philharmonic material formation 
constituent for lithography, and it is added especially in a BEKU process for the object for raising the 
restoration nature of the gap philharmonic material formation constituent for lithography inside a hole. As 
an example, dimethyl phthalate, diethyl phthalate, diisobutyl phthalate, Phthalic-acid derivatives, such as 
dihexyl phthalate and butyl isodecyl phthalate, A JINOMARU butyl horse mackerel peat, a diisobutyl horse 
mackerel peat, a JIISO octyl horse mackerel peat, Adipic-acid derivatives, such as an octyl DESHIRU horse 
mackerel peat, JINO mull buthylmalate, Stearin acid derivatives, such as oleic acid derivatives, such as 
maleic-acid derivatives, such as diethyl malate and dinonyl malate, methyl olate, butyl olate, and 
tetrahydrofurfuryl olate, or Normal butyl stearate, and glyceryl stearate, can be mentioned. These rheology 
regulators are usually blended at a rate of under 30 weight sections to the gap philharmonic material 
formation constituent 1 00 weight section for lithography. 

[0108] An adhesion adjuvant mainly raises the adhesion of a substrate, or a resist and the gap philharmonic 
material formation constituent for lithography, and it is added for the object for making it a resist not 
exfoliate especially in development. As an example, trimethylchlorosilane, dimethyl vinyl chlorosilicane, 
Chlorosilicanes, such as methyl diphenyl chlorosilicane and chloro methyl dimethyl chlorosilicane 
Trimethylmethoxysilane, dimethyl diethoxysilane, methyl dimethoxysilane, Alkoxysilane, such as a 
dimethyl vinyl ethoxy silane, diphenyldimethoxysilane, and phenyltriethoxysilane Hexamethyldisilazane, N, 
and N'-screw (trimethyl SHIRIN) urea, Silazanes, such as dimethyl trimethyl silylamine and a trimethylsilyl 
imidazole Vinyl trichlorosilane, gamma-chloropropyltrimetoxysilane, Silanes, such as gamma- aminopropyl 
triethoxysilane and gamma-glycidoxypropyltrimetoxysilane Benzotriazol, benzimidazole, indazole, an 
imidazole, A 2-mercapto benzimidazole 2-mercapto bends thiazole, Ureas, such as heterocycle-like 
compounds, such as 2-mercapto benzoxazole, urazole thiouracil, mercaptoimidazole, and 
mercaptopyrimidine, and 1 and 1-dimethylurea, 1, and 3-dimethylurea, or a thiourea compound can be 
mentioned. These adhesion adjuvants are usually preferably blended at a rate of under 2 weight sections 
under 5 weight sections to the gap philharmonic material formation all constituent 100 weight section for 
lithography. 

[0109] A surfactant can be blended with the gap philharmonic material formation constituent for lithography 
of this invention, in order for there to be no generating of a pinhole, SUTORESHON, etc. and to raise the 
spreading nature to surface unevenness further. As a surface active agent, for example The polyoxyethylene 
lauryl ether, Polyoxyethylene stearylether, the polyoxyethylene cetyl ether, Polyoxyethylene alkyl ether, 
such as the polyoxyethylene oleyl ether Polyoxyethylene alkyl aryl ether, such as the polyoxyethylene octyl 
phenol ether and the polyoxyethylene nonyl phenol ether Polyoxyethylene polyoxypropylene block 
copolymers Sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid esters, 
such as sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate Polyoxyethylene sorbitan 
monolaurate, polyoxyethylene sorbitan monopalmitate, Polyoxyethylenesorbitan monostearate, 
polyoxyethylene sorbitan trioleate, The Nonion system surfactants, such as polyoxyethylene sorbitan fatty 
acid ester, such as polyoxyethylene sorbitan tristearate, Trade name EFUTOPPU EF301, EF303, and EF352 
(Product made from TOKEMU Products), The trade name megger fucks F171 and F173, R-08, R-30 
(Dainippon Ink make), Fluorochemical surfactants, such as Fluorad FC430 and FC43 1 (Sumitomo 3M 
make), the trade name Asahi guard AG710, Sir chlorofluocarbon S-382, and SCI 01, SCI 02, SCI 03, SCI 04, 
SC105, SC106 (Asahi Glass Co., Ltd. make), Organosiloxane polymer KP341 (Shin-Etsu Chemical Co., 
Ltd. make) etc. can be raised. The loadings of these surfactants are below the 0.1 weight section preferably 
below the usual 0.2 weight section per all constituent 100 weight sections of this invention. You may add 
independently and these surfactants can also be added in two or more sorts of combination. 
[01 10] As a resist applied to the upper layer of the gap philharmonic material for lithography in this 
invention, a negative mold, a positive type — the positive resist which can use all and consists of a novolak 
resin or 1, and 2-naphthoquinonediazide sulfonate — The chemistry magnification mold resist which consists 
of a binder which has the radical which a photo-oxide generating agent and an acid decompose [ radical ] 
and raises an alkali dissolution rate, The chemistry magnification mold resist which consists of a low 
molecular weight compound which an alkali fusibility binder, a photo-oxide generating agent, and an acid 
decompose [ low molecular weight compound ], and raises the alkali dissolution rate of a resist, There is a 
chemistry magnification mold resist which consists of a low molecular weight compound which the binder 
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and acid which have the radical which a photo-oxide generating agent and an acid decompose [ radical ] and 
raises an alkali dissolution rate decompose [ low molecular weight compound ], and raises the alkali 
dissolution rate of a resist, for example, the product made from SHIPURE and trade name APEX-E are 
mentioned. 

[01 1 1] As a developer of the positive type photoresist which has the gap philharmonic material for 
lithography formed using the gap philharmonic material formation constituent for lithography of this 
invention A sodium hydroxide, a potassium hydroxide, a sodium carbonate, a sodium silicate, Inorganic 
alkali, such as a meta-sodium silicate and aqueous ammonia, ethylamine, Secondary amines, such as 
primary amines, such as n propylamine, diethylamine, and G n butylamine Tertiary amines, such as 
triethyl amine and methyl diethylamine, dimethyl ethanolamine, The water solution of alkali, such as annular 
amines, such as quarternary ammonium salt, such as alcoholic amines, such as triethanolamine, 
tetramethylammonium hydroxide, tetraethylammonium hydroxide, and a choline, a pyrrole, and a 
piperidine, can be used. Furthermore, surfactants, such as alcohols, such as isopropyl alcohol, and an anion 
system, can also be used for the water solution of the above-mentioned alkali, carrying out suitable amount 
addition. Developers desirable in these are tetramethylammonium hydroxide and a choline preferably to 
quarternary ammonium salt and a pan. 

[0112] in the invention in this application, the aspect ratio shown for following (A) process, (B) process, and 
(C) process:(A) process :height / diameter to the substrate which has one or more holes The gap 
philharmonic material formation constituent containing the above-mentioned polymer solution is applied. 
The process which applies a resist and is dried and a (B) process:(C) process a process, which forms the 
packed bed by which flattening was carried out on this substrate by drying: An image is imprinted on a 
substrate in the process and twist which are exposed, developed and etched, an integrated circuit device is 
formed, and a semiconductor device can be manufactured. 

[0113] And the front stirrup which forms the packed bed by the gap philharmonic material of the (A) 
process can form an antireflection film behind. 

[0114] If the resist pattern forming method of this invention is explained, on the substrate (for example, 
transparence substrates, such as silicon / diacid-ized silicon coat, a silicon nitride coat, a glass substrate, and 
an ITO substrate) used for manufacture of a precision integrated circuit device, will calcinate after applying 
the gap philharmonic material formation constituent for lithography by the suitable methods of application, 
such as a spinner and a coating machine, it will be made to harden, and, more specifically, the gap 
philharmonic material for lithography will be created. Here, as thickness of gap philharmonic material, 0.01- 
3.0 micrometers is desirable. Moreover, as conditions [ BEKU / conditions / after spreading ], it is for 0.3 - 
120 minutes at 60-250 degrees C. Then, the acid-resisting prevention film is covered, calcinated and 
stiffened, and an antireflection film is formed. Then, a photoresist can be applied, it can expose through a 
predetermined mask, and a good resist pattern can be obtained development, a rinse, and by drying. 
Exposure afterbaking (PEB:Post Exposure Bake) can also be performed in BEKU and the list which are two 
steps from which temperature is different if needed. 

[0115] Moreover, form the antireflection film which consists of an inorganic substance with a CVD method 
as the another approach of obtaining a resist pattern, on the substrate (for example, transparence substrates, 
such as silicon / diacid-ized silicon coat, a silicon nitride coat, a glass substrate, and an ITO substrate) used 
for manufacture of a precision integrated circuit device, and calcinate after applying the gap philharmonic 
material formation constituent for lithography by the suitable methods of application, such as a spinner and 
a coating machine, it is made to harden on it, and the gap philharmonic material for lithography is created. 
Here, as thickness of gap philharmonic material, 0.01-3.0 micrometers is desirable. Moreover, as conditions 
[ BEKU / conditions / after spreading ], it is for 0.3 - 120 minutes at 60-250 degrees C. Then, a photoresist 
can be applied, it can expose through a predetermined mask, and a good resist pattern can be obtained 
development, a rinse, and by drying. Exposure afterbaking (PEB:Post Exposure Bake) can also be 
performed in BEKU and the list which are two steps from which temperature is different if needed. 
[0116] In this invention, in the gap philharmonic material formation constituent whose polymer or solid 
content concentration of weight average molecular weight 500-30000 is 25 % of the weight, since the 
amount of installation of the ring-like carbon atom introduced in order to give extinction nature which is 
used for an antireflection film is controlled while having high flattening by using the polymer the solution 
viscosity of whose is 80 or less mPases, a big dry etching rate is realizable. Since it has big dry etching 
nature compared with the antireflection film depending on the photoresist covered by the upper layer by this 
and the case, thickness of a resist can be thin-film-ized and a precise image can be imprinted to a substrate. 
In addition, when making the gap philharmonic material for lithography of this invention into what was 
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more excellent in flattening nature, glass transition temperature (Tg) of a polymer is made somewhat low, a 
fluidity is given at the time of BE-GU, and after solidifying thoroughly, the approach it is made to become 
insoluble to a resist solvent is mentioned. For that, reducing a little point of a polymer constructing a bridge 
is considered as an approach. In order to attain the function of such flattening, various approaches, such as 
polymerization degree of a polymer, concentration of the polymer which has a point in the inside of a 
constituent constructing a bridge, a rate of a polymer of having a point constructing a bridge in total solids, 
and selection of an addition component, can be considered. 
[0117] 

[Example] After dissolving styrene monomer (Tokyo formation product) 1 lg in 300g (LANCASTER 
product) of solutions which p-vinyl phenol monomer dissolved by 10% of the weight of solid content 
concentration into synthetic example 1 propylene glycol, nitrogen was ****(ed) in reaction mixture for 30 
minutes. Azobisisobutyronitril azobisuisobutironitoriru(Pure Chemistry product)0.7g was added as a 
polymerization initiator, keeping reaction mixture at 70 degrees C, and it agitated under nitrogen-gas- 
atmosphere mind. The reactant filtered the sediment obtained by reprecipitating in 11. of distilled water, and 
obtained it as fine particles by drying. When GPC analysis of the obtained polymer was performed, weight 
average molecular weight was 3000 in standard polystyrene conversion. 60% of yield. 

[0118] p-vinyl phenol and styrene copolymerized the structure of the obtained polymer at a rate of 70:30 by 
the mole ratio. 

[0119] Moreover, lg of obtained copolymer giant molecules of p-vinyl phenol and styrene was dissolved in 
propylene-glycol-monomethyl-ether 3g, and 25% of the weight of the solution was adjusted. The viscosity 
in 25 degrees C which measured the polymer solution with E mold rotational viscometer was 1 5mPas. 
[0120] and the logarithm of [viscosity (mPas) — the multiplier H shown by change ]/[change of solid content 
concentration (% of the weight)] was 0.041 in the Measuring condition of the temperature of 25 degrees C 
of a solution, and 8.3 - 25 % of the weight of solid content concentration. 

[0121] After dissolving methyl methacrylate (pure chemistry product) 8.5g in lOOg (LANCASTER product) 
of solutions which p-vinyl phenol monomer dissolved by 1 0% of the weight of solid content concentration 
into synthetic example 2 propylene glycol, nitrogen was ****(ed) in reaction mixture for 30 minutes. 
Azobisisobutyronitril azobisuisobutironitoriru(Pure Chemistry product)0.7g was added as a polymerization 
initiator, keeping reaction mixture at 70 degrees C, and it agitated under nitrogen-gas-atmosphere mind. The 
reactant filtered the sediment obtained by reprecipitating in 11. of distilled water, and obtained it as fine 
particles by drying. When GPC analysis of the obtained polymer was performed, weight average molecular 
weight was 5300 in standard polystyrene conversion. 

[0122] p-vinyl phenol and methyl methacrylate copolymerized the structure of the obtained polymer at a 
rate of 49:51 by the mole ratio. The glass transition temperature of this polymer was 135 degrees C. 
[0123] Moreover, lg of copolymer giant molecules of the p-vinyl phenol and methyl methacrylate which 
were obtained was dissolved in propylene-glycol-monomethyl-ether 3g, and 25% of the weight of the 
solution was adjusted. The viscosity in 25 degrees C which measured the polymer solution with E mold 
rotational viscometer was 20mPas. 

[0124] and the logarithm of [viscosity (mPas) ~ the multiplier H shown by change ]/[change of solid content 
concentration (% of the weight)] was 0.046 in the Measuring condition of the temperature of 25 degrees C 
of a solution, and 8.3 - 25 % of the weight of solid content concentration. 

[0125] After dissolving 20g (pure chemistry product) of synthetic example 3 acrylic acids in propylene- 
glycol-monomethyl-ether lOOg, nitrogen was ****(ed) in reaction mixture for 30 minutes. 1 -dodecanethiol 
j (Kanto Chemistry product) 0.04g was added as azobisisobutyronitril azobisuisobutironitoriru(Pure 

Chemistry product)0.2g and a chain transfer agent as a polymerization initiator, keeping the reaction mixture 
at 60 degrees C, and it agitated under nitrogen-gas-atmosphere mind. 4-methoxyphenol (Tokyo formation 
Product) 0.03g was added as a terminator after 24-hour churning. The reactant filtered the sediment obtained 
by reprecipitating in 11. of distilled water, and obtained it as fine particles by drying. When GPC analysis of 
the obtained polymer was performed, weight average molecular weight was 19000 in standard polystyrene 
conversion. 

[0126] The obtained polymer was polyacrylic acid. 

[0127] Moreover, lg of obtained polyacrylic acid was dissolved in propylene-glycol-monomethyl-ether 3g, 
and 25% of the weight of the solution was adjusted. The viscosity in 25 degrees C which measured the 
polymer solution with E mold rotational viscometer was 98 mPa-s. 

[0128] and the logarithm of [viscosity (mPas) — the multiplier H shown by change ]/[change of solid content 
concentration (% of the weight)] was 0.069 in the Measuring condition of the temperature of 25 degrees C 
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of a solution, and 8.3 - 25 % of the weight of solid content concentration. 

[0129] After dissolving synthetic example 4 hydroxypropyl methacrylate (Pure Chemistry product) 30g in 
propylene-glycol-monomethyl-ether 120g, nitrogen was ****(ed) in reaction mixture for 30 minutes. 
Azobisisobutyronitril azobisuisobutironitoriru(Pure Chemistry product)0.03g was added as a polymerization 
initiator, keeping the reaction mixture at 70 degrees C, and it agitated under nitrogen-gas-atmosphere mind. 
4-methoxyphenol (Tokyo formation Product) 0.04g was added as a terminator after 24-hour churning. When 
GPC analysis of the obtained polymer was performed, weight average molecular weight was 130000 in 
standard polystyrene conversion. The solid content in a solution was 23%. 
[0130] The obtained polymer was polyhydroxy propyl methacrylate. 

[0131] Moreover, sediment was obtained by reprecipitating the solution of the above-mentioned 
polyhydroxy propyl methacrylate in distilled water. Then, precipitate was filtered and it obtained as fine 
particles by drying. Polyhydroxy propyl methacrylate lg was dissolved in propylene-glycol-monomethyl- 
ether 3g, and 25% of the weight of the solution was adjusted. The viscosity in 25 degrees C which measured 
the polymer solution with E mold rotational viscometer was 225mPas. 

[0132] and the logarithm of [viscosity (mPas) — the multiplier H shown by change ]/[change of solid content 
concentration (% of the weight)] was 0.079 in the Measuring condition of the temperature of 25 degrees C 
of a solution, and 8.3 - 25 % of the weight of solid content concentration. 

[0133] After having mixed tetramethoxy methyl glycoluryl 3.0g and 0.02g of Para toluenesulfonic acid to 
20g of copolymer giant molecules of p-vinyl phenol and styrene obtained in the example 1 of the example 1 
above-mentioned composition, dissolving propylene-glycol-monomethyl-ether 173g and propylene-glycol- 
monomethyl-ether acetate 75g in them and considering as a solution 8.5%, it filtered using the microfilter 
made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material formation 
constituent for lithography was prepared. 

[0134] After having mixed hexamethoxy methylol melamine 4.0g and 0.04g of Para toluenesulfonic acid to 
20g of copolymer giant molecules of a PARABI nil phenol and styrene obtained in the example 1 of the 
example 2 above-mentioned composition, dissolving propylene-glycol-monomethyl-ether 190g and 
propyl ene-glycol-monomethyl-ether acetate 83 g in them and considering as a solution 8.1%, it filtered using 
the microfilter made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material 
formation constituent for lithography was prepared. 

[0135] After having mixed tetramethoxy methyl glycoluryl 4.0g and 0.02g of Para toluenesulfonic acid to 
40g (Maruzen Petrochemical Co., Ltd., trade name mull Chinese quince car MB) of bromides of the 
PORIPA rabbi nil phenol of marketing equivalent to example 3 formula (3), dissolving propylene-glycol- 
monomethyl -ether 229g and propylene-glycol-monomethyl-ether acetate lOOg in them and considering as a 
solution 1 1.8%, it filtered using the microfilter made from polyethylene of 0.05 micrometers of apertures, 
and the gap philharmonic material formation constituent for lithography was prepared. When GPC analysis 
of the obtained solution was performed, weight average molecular weight was 6000 in standard polystyrene 
conversion. 

[0136] After having mixed hexamethoxy methylol melamine 4.0g and 0.02g of Para toluenesulfonic acid to 
40g (Maruzen Petrochemical Co., Ltd., trade name mull Chinese quince car MB) of bromides of the 
PORIPA rabbi nil phenol of marketing equivalent to example 4 formula (3), dissolving propylene-glycol- 
monomethyl-ether 234g and propylene-glycol-monomethyl-ether acetate 102g in them and considering as a 
solution 1 1 .8%, it filtered using the microfilter made from polyethylene of 0.05 micrometers of apertures, 
and the gap philharmonic material formation constituent for lithography was prepared. When GPC analysis 
of the obtained solution was performed, weight average molecular weight was 6000 in standard polystyrene 
conversion. 

[0137] To polyethylene-glycol (Pure Chemistry, trade name polyethylene glycol 2000) 40g of example of 
comparison 1 marketing, after having mixed tetramethoxy methyl glycoluryl 14.2g and 1.42g of Para 
toluenesulfonic acid, making it dissolve in propylene-glycol-monomethyl-ether 45 7g and propylene-glycol- 
monomethyl-ether acetate 229g and considering as a solution 6.8%, it filtered using the microfilter made 
from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material formation 
constituent for lithography was prepared. 

[0138] The solution obtained in examples 1-4 and the example 1 of a comparison was applied on the silicon 
wafer by the spinner. 205 degrees C was heated for 1 minute on the hot plate, and the gap philharmonic 
material for lithography (0.22 micrometers of thickness) was formed. It was immersed in propylene glycol 
monomethyl ether at the solvent which uses this gap philharmonic material for lithography for a resist, for 
example, ethyl lactate, and the list, and checked that it was insoluble to that solvent. 
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[0139] The solution obtained in examples 1-4 and the example 1 of a comparison was applied on the silicon 
wafer by the spinner. 205 degrees C was heated for 1 minute on the hot plate, the gap philharmonic material 
for lithography (0.22 micrometers of thickness) was formed, and the thickness was measured. Commercial 
resist solutions (SHIPURE trade name APEX-E etc.) were applied to the upper layer of this gap 
philharmonic material for lithography by the spinner. 90 degrees C was heated for 1 minute on the hot plate, 
and 90 degree C of postexposure BEKU were performed for 1 .5 minutes after exposing a resist. After 
making a resist develop, the thickness of the gap philharmonic material for lithography was measured, and it 
checked that INTAMIKISHINGU of the gap philharmonic material for lithography and resist layer which 
were obtained in examples 1 -4 and the example 1 of a comparison did not happen. 

[0140] The gap philharmonic material formation constituent for lithography obtained above was applied by 
the spinner on the silicon wafer substrate which has a hole (the diameter of 0.25 micrometers, a depth of 0.9 
micrometers). 205 degrees C was heated for 1 minute on the hot plate, and the gap philharmonic material for 
lithography (about 0.24 micrometers of thickness) was formed. Whenever [ flattening / of the gap 
philharmonic material for lithography ] was evaluated by observing the cross-section configuration of a 
silicon wafer substrate of having the hole which applied the gap philharmonic material formation constituent 
for lithography obtained in examples 1 -4 and the example 1 of a comparison, using a scanning electron 
microscope (SEM). It asked for whenever [ flattening ] according to the formula (1). Whenever [ flattening / 
when the ability to carry out flattening of the hole on a substrate thoroughly ] is 100%. 
[0141] The used substrate is a silicon wafer substrate which has Iso and the Dense pattern of a hole as 
shown in drawing 1 flattening whenever =[1 -(depression depth [ of the gap philharmonic material for 
lithography in a hole core ] a)/(depth [ of a hole ] b)] xlOO. An Iso pattern is a pattern whose spacing from a 
hole core to the next hole core is 3 times the diameter of the hole concerned. Moreover, a Dense pattern is a 
pattern whose spacing from a hole core to the next hole core is 1 time the diameter of the hole concerned. 
The depth of a hole is 0.9 micrometers and the diameter of a hole is 0.25 micrometers. 
[0142] 
[A table 1] 

Table 1 Thickness (unit: run) Rate of flattening (unit: %) 

— Iso Dense Bias Iso Dense Bias - An example 1 190 80 

1 10 98 93 Five examples 2 200 100 100 96 91 Five examples 3 180 90 90 98 94 Four examples 4 180 10080 

89 81 The example 1 of 8 comparisons 200 80 120 84 53 31 The rate of 

flattening of the gap philharmonic material for lithography of examples 1 -4 is large as compared with the 
example 1 of a comparison, and excellent in the flattening nature in the severe Dense pattern of especially 
conditions. Furthermore, it turns out that the gap philharmonic material for lithography of examples 1 -4 has 
the small thickness difference in the Iso section and the Dense section. It is thought that it was because the 
solution of a gap philharmonic material formation constituent flows [ in / compared with the Iso section / 
this / in the number of the holes per unit area on a hole substrate (hole consistency) / the large Dense 
section ] into the hole of these large number smoothly and fixed thickness is obtained, consequently the 
thickness difference of the Iso section and the Dense section was small, and the rate of flattening became 
large. 

[0143] After having mixed 0.02g of Para toluenesulfonic acid with tetramethoxy methyl glycoluryl 3.0g to 
20g of copolymer giant molecules of p-vinyl phenol and styrene obtained in the example 1 of the example 5 
above-mentioned composition as a bridge formation catalyst, dissolving propylene-glycol-monomethyl- 
ether 173g and propylene-glycol-monomethyl-ether acetate 75g in them as a cross linking agent and 
considering as 8.5% of the weight of a solution, it filtered using the microfilter made from polyethylene of 
0.05 micrometers of apertures, and the gap philharmonic material formation constituent for lithography was 
prepared. 

[0144] After having mixed 0.04g of Para toluenesulfonic acid with hexamethoxy methylol melamine 4.0g to 
20g of copolymer giant molecules of a PARABI nil phenol and styrene obtained in the example 1 of the 
example 6 above-mentioned composition as a bridge formation catalyst, dissolving propylene-glycol- 
monomethyl -ether 190g and propylene-glycol-monomethyl-ether acetate 83g in them as a cross linking 
agent and considering as 8.1% of the weight of a solution, it filtered using the microfilter made from 
polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material formation constituent for 
lithography was prepared. 

[0145] After having mixed 0.08g of Para toluenesulfonic acid with tetramethoxy methyl glycoluryl 4.0g to 
p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the example 2 of 
the example 7 above-mentioned composition as a bridge formation catalyst, dissolving propylene-glycol- 
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monomethyl-ether 1 86. Og and propylene-glycol-monomethyl-ether acetate 75g in them as a cross linking 
agent and considering as 8.5% of the weight of a solution, it filtered using the microfilter made from 
polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material formation constituent for 
lithography was prepared. 

[0146] To 40g (Maruzen Petrochemical Co., Ltd., trade name mull Chinese quince car MB) of bromides of 
the PORIPA rabbi nil phenol of marketing equivalent to example 8 formula (3), as a cross linking agent, 
tetramethoxy methyl glycoluryl 4.0g, 0.02g of Para toluenesulfonic acid is mixed as a bridge formation 
catalyst. Propylene-glycol-monomethyl-ether 229g, And after making it dissolve in propyl ene-gly col - 
monomethyl-ether acetate lOOg and considering as 1 1 .8% of the weight of a solution, it filtered using the 
microfilter made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material 
formation constituent for lithography was prepared. When GPC analysis of the obtained solution was 
performed, weight average molecular weight was 6000 in standard polystyrene conversion. 
[0147] Moreover, mull Chinese quince car MBlg was dissolved in propyl ene-glycol-monomethyl-ether 3g, 
and the solution was adjusted 25% of the weight. The viscosity in 25 degrees C which measured the 
polymer solution with E mold rotational viscometer was 7.6mPas. 

[0148] and the logarithm of [viscosity (mPas) — the multiplier H shown by change ]/[change of solid content 
concentration (% of the weight)] was 0.029 in the Measuring condition of the temperature of 25 degrees C 
of a solution, and 8.3 - 25 % of the weight of solid content concentration. 

[0149] To 40g (Gun-ei Chemical Industry Co., Ltd., trade name REJITOPPU PSM-4326) of novolak mold 
phenol resin equivalent to example 9 formula (8), after having mixed 1 ,4g of Para toluenesulfonic acid with 
tetramethoxy methyl glycoluryl 14.1g as a curing agent, dissolving propyl ene-glycol-monomethyl-ether 
371g and propylene-glycol-monomethyl-ether acetate 159g and considering as a solution 9.5% of the weight 
as a cross linking agent, it filtered using the microfilter made from polyethylene of 0.05 micrometers of 
apertures, and the gap philharmonic material formation constituent for lithography was prepared. 
[0150] 

[Formula 15] 




2C (8) 



[0151] Moreover, REJITOPPU lg of PSM-4326 was dissolved in propylene-glycol-monomethyl-ether 3g, 
and 25% of the weight of the solution was adjusted. The viscosity in 25 degrees C which measured the 
polymer solution with E mold rotational viscometer was 3 1 .9mPas. 

[0152] and the logarithm of [viscosity (mPas) — the multiplier H shown by change ]/[change of solid content 
concentration (% of the weight)] was 0.053 in the Measuring condition of the temperature of 25 degrees C 
of a solution, and 8.3 - 25 % of the weight of solid content concentration. 

[0153] After having mixed 1.4g of Para toluenesulfonic acid with tetramethoxy methyl glycoluryl 14.1g to 
40g of polyacrylic acid obtained in the example 3 of the example of comparison 2 above-mentioned 
composition as a curing agent, dissolving propylene-glycol-monomethyl-ether 37 lg and propylene-glycol- 
monomethyl-ether acetate 159g in it as a cross linking agent and considering as 9.5% of the weight of a 
solution, it filtered using the microfilter made from polyethylene of 0.05 micrometers of apertures, and the 
gap philharmonic material formation constituent for lithography was prepared. 

[0154] To polyhydroxy propyl methacrylate 40g obtained in the example 4 of the example of comparison 3 
above-mentioned composition, after having mixed 1.4g of Para toluenesulfonic acid with tetramethoxy 
methyl glycoluryl 14.1g as a curing agent, making it dissolve in propyl ene-glycol-monomethyl-ether 37 lg 
and propylene-glycol-monomethyl-ether acetate 159g and considering as 9.5% of the weight of a solution as 
a cross linking agent, it filtered using the microfilter made from polyethylene of 0.05 micrometers of 
apertures, and the gap philharmonic material formation constituent for lithography was prepared. 
[0155] The solution obtained in examples 5-9 and the examples 2-3 of a comparison was applied on the 
silicon wafer by the spinner. 205 degrees C was heated for 1 minute on the hot plate, and the gap 
philharmonic material for lithography (0.22 micrometers of thickness) was formed. It was immersed in 
propylene glycol monomethyl ether at the solvent which uses this gap philharmonic material for lithography 
for a resist, for example, ethyl lactate, and the list, and checked that it was insoluble to that solvent. 
[0156] Moreover, the solution obtained in examples 5-9 and the examples 2-3 of a comparison was applied 
on the silicon wafer by the spinner. 205 degrees C was heated for 1 minute on the hot plate, the gap 
philharmonic material for lithography (0.22 micrometers of thickness) was formed, and the thickness was 
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measured. Commercial resist solutions (SHIPURE trade name APEX-E etc.) were applied to the upper layer 
of this gap philharmonic material for lithography by the spinner. 90 degrees C was heated for 1 minute on 
the hot plate, and 90 degree C of postexposure BEKU were performed for 1 .5 minutes after exposing a 
resist. After making a resist develop, the thickness of the gap philharmonic material for lithography was 
measured, and it checked that INTAMIKISHINGU of the gap philharmonic material for lithography and 
resist layer which were obtained in examples 5-9 and the examples 2-3 of a comparison did not happen. 
[0157] The gap philharmonic material formation constituent for lithography obtained above was applied by 
the spinner on the silicon wafer substrate which has a hole (the diameter of 0.25 micrometers, a depth of 0.9 
micrometers). 205 degrees C was heated for 1 minute on the hot plate, and the gap philharmonic material for 
lithography (about 0.23 micrometers of thickness) was formed. Whenever [ flattening / of the gap 
philharmonic material for lithography ] was evaluated by observing the cross-section configuration of a 
silicon wafer substrate of having the hole which applied the gap philharmonic material formation constituent 
for lithography obtained in examples 5-9 and the examples 2-3 of a comparison, using a scanning electron 
microscope (SEM). It asked for whenever [ flattening ] according to the following type. Whenever 
[ flattening / when the ability to carry out flattening of the hole on a substrate thoroughly ] is 100%. 
[0158] The used substrate is a silicon wafer substrate which has Iso and the Dense pattern of a hole as 
shown in drawing 1 flattening whenever =[1 -(depression depth [ of the gap philharmonic material for 
lithography in a hole core ] a)/(depth [ of a hole ] b)] xlOO. An Iso pattern is a pattern whose spacing from a 
hole core to the next hole core is 3 times the diameter of the hole concerned. Moreover, a Dense pattern is a 
pattern whose spacing from a hole core to the next hole core is 1 time the diameter of the hole concerned. 
The depth of a hole is 0.9 micrometers and the diameter of a hole is 0.25 micrometers. 
[0159] 
[A table 2] 

Table 2 Multiplier H Polymer solution viscosity Rate of flattening (unit: %) 

(Unit: mPa-s) Iso Dense Bias An example 5 0.041 15 98 93 

Five examples 6 0.041 15 96 91 Five examples 70.046 21 98 971 examples 8 0.029 8 98 94 Four examples 9 
0.053 32 89 84 Example 2 of 5 comparisons 0.06998 8872 Example 30.079 of 15 comparisons 225 82 51 31 

The rate of flattening of the gap philharmonic material for lithography of 

examples 5-9 is large as compared with the examples 2-3 of a comparison, and especially excellent in the 
flattening nature in a Dense pattern. This is considered to originate in the fluidity of the solution in spin and 
a BEKU process becoming large according to hypoviscosity-izing of a gap philharmonic material formation 
constituent. 

[0160] In the conditions which form the gap philharmonic material for lithography by about 0.23 
micrometers of thickness on the hole substrate (the diameter of 0.25 micrometers, a depth of 0.9 
micrometers) used in this experiment, the gap philharmonic material formation constituent the (solid content 
concentration measuring at 25 % of the weight) solution viscosity of whose is 80 or less mPases is excellent. 

[0161] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example 10 above-mentioned composition, as a cross linking agent, tetramethoxy methyl 
glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation catalyst. Propyl ene- 
glycol-monomethyl-ether (boiling point: 121 degrees C) 38. 5g, And after making it dissolve in propylene 
glycol monobutyl ether (boiling point: 170.1 degrees C) 38. 5g and considering as 8.5% of the weight of a 
solution, it filtered using the microfilter made from polyethylene of 0.05 micrometers of apertures, and the 
gap philharmonic material formation constituent for lithography was prepared. 

[0162] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example 1 1 above-mentioned composition, as a cross linking agent, tetramethoxy methyl 
glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation catalyst. Propylene- 
glycol-monomethyl-ether 38. 5g, And after making it dissolve in 38. 5g (boiling point: 187 degrees C) of 
butyl lactates and considering as 8.5% of the weight of a solution, it filtered using the microfilter made from 
polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material formation constituent for 
lithography was prepared. 

[0163] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example 1 2 above-mentioned composition, as a cross linking agent, tetramethoxy methyl 
glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation catalyst. Propylene- 
glycol-monomethyl-ether 38. 5g, And after making it dissolve in diethylene-glycol monomethyl ether 
(boiling point: 194.2 degrees C) 38. 5g and considering as 8.5% of the weight of a solution, it filtered using 
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the microfilter made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material 
formation constituent for lithography was prepared. 

[0164] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example 13 above-mentioned composition, as a cross linking agent, tetramethoxy methyl 
glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation catalyst. Propylene- 
glycol-monomethyl-ether 38. 5g, And after making it dissolve in cyclohexanone (boiling point: 155.7 
degrees C) 38. 5g and considering as 8.5% of the weight of a solution, it filtered using the microfilter made 
from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material formation 
constituent for lithography was prepared. 

[0165] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example 14 above-mentioned composition, as a cross linking agent, tetramethoxy methyl 
glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation catalyst. Propylene- 
glycol-monomethyl-ether 38. 5g, And after making it dissolve in propylene-glycol-monomethyl-ether acetate 
(boiling point: 146 degrees C) 38. 5g and considering as 8.5% of the weight of a solution, it filtered using the 
microfilter made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material 
formation constituent for lithography was prepared. 

[0166] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example of comparison 4 above-mentioned composition, as a cross linking agent, 
tetramethoxy methyl glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation 
catalyst. Propylene-glycol-monomethyl-ether 38.5g, and tetrahydrofuran (boiling point: 65 degrees C) 38.5g 
- after making it dissolve and considering as 8.5% of the weight of a solution, it filtered using the 
microfilter made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic material 
formation constituent for lithography was prepared. 

[0167] To p-vinyl phenol and 20g of copolymer giant molecules of methyl methacrylate obtained in the 
example 2 of the example of comparison 5 above-mentioned composition, as a cross linking agent, 
tetramethoxy methyl glycoluryl 4.0g, 0.08g of Para toluenesulfonic acid is mixed as a bridge formation 
catalyst. Propylene-glycol-monomethyl-ether 38. 5g, and ethylene glycol wood ether (boiling point: 82.5 
degrees C) 38. 5g — after making it dissolve and considering as 8.5% of the weight of a solution, it filtered 
using the microfilter made from polyethylene of 0.05 micrometers of apertures, and the gap philharmonic 
material formation constituent for lithography was prepared. 

[0168] The solution obtained in examples 10-14 and the examples 4-5 of a comparison was applied on the 
silicon wafer by the spinner. 205 degrees C was heated for 1 minute on the hot plate, and the gap 
philharmonic material for lithography (0.22 micrometers of thickness) was formed. It was immersed in 
propylene glycol monomethyl ether at the solvent which uses this gap philharmonic material for lithography 
for a resist, for example, ethyl lactate, and the list, and checked that it was insoluble to that solvent. 
[0169] Moreover, the solution obtained in examples 10-14 and the examples 4-5 of a comparison was 
applied on the silicon wafer by the spinner. 205 degrees C was heated for 1 minute on the hot plate, the gap 
philharmonic material for lithography (0.22 micrometers of thickness) was formed, and the thickness was 
measured. Commercial resist solutions (SHIPURE trade name APEX-E etc.) were applied to the upper layer 
of this gap philharmonic material for lithography by the spinner. 90 degrees C was heated for 1 minute on 
the hot plate, and 90 degree C of postexposure BEKU were performed for 1 .5 minutes after exposing a 
resist. After making a resist develop, the thickness of the gap philharmonic material for lithography was 
measured, and it checked that INTAMIKISHINGU of the gap philharmonic material for lithography and 
resist layer which were obtained in examples 10-14 and the examples 4-5 of a comparison did not happen. 
[0170] The gap philharmonic material formation constituent for lithography obtained above was applied by 
the spinner on the silicon wafer substrate which has a hole (the diameter of 0.35 micrometers, a depth of 1 .0 
micrometers). 205 degrees C was heated for 1 minute on the hot plate, and the gap philharmonic material for 
lithography (about 0.22 micrometers of thickness) was formed. Whenever [ flattening / of the gap 
philharmonic material for lithography ] was evaluated by observing the cross-section configuration of a 
silicon wafer substrate of having the hole which applied the gap philharmonic material formation constituent 
for lithography obtained in examples 10-14 and the examples 4-5 of a comparison, using a scanning electron 
microscope (SEM). It asked for whenever [ flattening ] according to the following type. Whenever 
[ flattening / when the ability to carry out flattening of the hole on a substrate thoroughly ] is 100%. 
[0171] The used substrate is a silicon wafer substrate which has Iso and the Dense pattern of a hole as 
shown in drawing 1 flattening whenever =[1 -(depression depth [ of the antireflection film in a hole core ] a)/ 
(depth [ of a hole ] b)] xlOO. An Iso pattern is a pattern whose spacing from a hole core to the next hole core 
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is 3 times the diameter of the hole concerned. Moreover, a Dense pattern is a pattern whose spacing from a 
hole core to the next hole core is 1 time the diameter of the hole concerned. The depth of a hole is 1 .0 
micrometers and the diameter of a hole is 0.35 micrometers. 
[0172] 
[A table 3] 

S3 





ISO 


Dense 


Bias 


mmmi o 


97 


94 


3 


mmmi 1 


96 


91 


5 


mmmi 2 


97 


95 


2 


mmmi 3 


91 


73 


18 




90 


60 


30 




87 


32 


55 


tmM5 


89 


45 


44 



The rate of flattening of the film obtained from the gap philharmonic material formation constituent of 
examples 10-14 is high as compared with the rate of flattening of the film of the examples 4-5 of a 
comparison, and excellent in the flattening nature in the severe Dense pattern of especially conditions. 
[0173] Moreover, since examples 10-14 are flowing into the hole near the hole to the examples 4-5 of a 
comparison having adhered along with the level difference of a substrate (conformal type), the substrate 
front face covered with examples 10-14 is flat. 

[01 74] Since the solution of a gap philharmonic material formation constituent has a bigger fluidity to many 
holes and flows [ in / in the number of the holes per unit area on a substrate / many Dense sections ] into 
them about examples 10-14 compared with the Iso section, it is thought that the difference of whenever 
[ flattening ] became small. 

[0175] Compared with the gap philharmonic material formation constituent of the examples 4-5 of a 
comparison, the reason examples 10-14 have the rate of high flattening is because the boiling point of that 
the solvent which has the boiling point higher than the glass transition temperature of a polymer is included, 
or a solvent is 145-220 degrees C. 
[0176] 

[Effect of the Invention] This invention is a constituent for forming the gap philharmonic material for 
lithography aiming at giving flattening nature to a hole substrate. The obtained gap philharmonic material 
for lithography has not only flattening of a substrate but a high etch rate. 

[0177] This invention buries and carries out flattening of the irregularity of the substrate which has a hole, 
and in order to raise the homogeneity of the thickness of spreading film, such as a photoresist applied on it, 
it excels in flattening nature. And the resist pattern formation approach of having a big dry etching rate as 
compared with a photoresist layer, and INTAMIKISHINGU with a photoresist layer not happening further, 
but there being no diffusion object to the inside of a photoresist at the time of stoving, and could obtain the 
gap philharmonic material for lithography excellent in high resolving power and a photoresist thickness 
dependency, and having excelled can be offered. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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